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DIVISION 100
GENERAL PROVISIONS

SECTION 102
BIDDING REQUIREMENTS AND CONDITIONS

102.3ISSUANCE OF PROPOSAL FORMS:

DELETETHE CONTENTS OFSUBSECTION 102.3 ANOREPLACE WITH THE
FOLLOWING:

Proposal forms, will be issued to Prequalified Contractors only or to dléiorized
representatives, or to Contractors who have filed on a Division standard form an application for
prequalification 15 calendar days prior to the date set for receiving bids on projects on which the
applicant desires to bid.

The Division may atits discretion issue to a Contractor a Proposal requiring
prequalification in excess of the amount allotted the Contractor provided it considers that this
Contractor is particularly fitted by reason of their experience or equipment, or both, to perform
work of this type involved in an amount exceeding their prequalification limits and further
provided that the prospective bidder furnish the Division with a letter from a reputable Surety
advising of their willingness to furnish bond to the Contractor fomptiogect. No letter from a
reputable Surety will be accepted after 4:00 PM Eastern Time of Friday before project letting.
Lettings must be submitted BOHContractProcure@wv.govThe Surety letter shouldclude the
following information: call number, project name, project number, and letting date for each project
the Contractor requests to exceed their prequalification limits on. Failure to submit this
information by the specified time may resultinanCor act or 6 s proposal (s) b

When more than one project is advertised, Proposals will be issued on as many projects as
the Contractor requests, providing the Contractor is qualified as above for each individual project,
but no contracts will beawarded exceeding the permissible limit of the Contractor's
prequalification rating except as otherwise provided in 103.1.

102. #IRREGULAR PROPOSALS:

DELETETHE CONTENTS OFSUBSECTION 102.7 ANOREPLACE WITH THE
FOLLOWING:

Proposals may be considelieggular and rejected for any of the following reasons:

i.  When the Proposal is on a form other than that furnished by the Division or if the
form is altered. Use of a Division approved computer generated Schedule of Items
shall not be considered an altepatiof form or format within the meaning of these
Specifications.

ii.  When there are unauthorized additions, conditional or alternate bids, or
irregularities of any kind which may tend to make the Proposal incomplete,
indefinite, or ambiguous as to its meaniAtso, when Division approved computer


mailto:DOHContractProcure@wv.gov

generated Schedule of Items show any alteration of format, additions or
amendments not called for, errors or omissions in units of measure, or erasures.

iii.  When the bidder adds any provisions reserving the right to tocagject an
award, or to enter into a Contract pursuant to an award. This does not exclude a bid
limiting the maximum gross amount of awards acceptable to any one bidder at any
one bid letting, providing that any selection of awards will be made Wyitison.

iv.  Failure to sign or properly execute the Proposal.

v. Failure to indicate a proposed goal in Section C, Item 3 of the Notice contained in
the Proposal, when a Division determined goal is indicated in paragraph 5 of the
Special Provision for Disadvaded Business Enterprise Utilization.

vi.  Failure to properly acknowledge receipt of amendment(s) in accordance with
Section J of the notice contained in the proposal.

vii Failure to show the West Virginia Contr
Section H ofthe notice contained in the proposal.
viih. When exceeding prequalification | imits,

a reputable Surety by 4:00 PM Eastern Time of Friday before project letting,
advising of the Sur ety danamwauhtExceedingthes s t o
Contractords prequalification | imits.

102.16PRE-CONSTRUCTION DATA:

DELETE THE CONTENTSOF SUBSECTION 1024 AND REPLACE WITH THE
FOLLOWING:

Prospective bidders may review additional information not included in the contract
proposal including, but not limited to, old plans, old shop drawings, geotechnical information,
environmental documents, permit applications, permits, asbestos reports, hazardous materials
reports, and other documents or data. If provided, the additiocaments will be posted as an
Exhibit for the project and can be found on the WVDOH Bid Express website. All additional
documents are to be considered as part of the proposal documents, unless the additional documents
specifically states thatitisfanif or mat i onal pur poses onl y. Docu
purposes onlyo are not to be considered cont
information contained therein at their own risk.

Any requests for additional information or otlpee-construction data should be presented
to the Division through the Divisionds Bid EX

SECTION 105
CONTROL OF WORK

105.6COOPERATION WITH UTILITIES:

ADD THE FOLLOWING 3UBSECTION:



105.6.1Division Owned Utilities: It will be the Contact or 6 s responsi bil
WVDOH owned utilities (electrical service lines, conduit, signal, etc.) within the project limits.
This work shall be incidental to the project.

Division owned utilities or components that are cut, damaged, or destog\eray work
performed as part of the project shall be replaced by the Contractor at no additional cost to the
Division.

Lighting, traffic signal, overhead sign plans, etc. if available, may be obtained by
contacting Traffic Engineering Division at 3G48-3063.

SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PU BLIC

107.22PROTECTION OF RIVERS, STREAMS, AND IMPOUNDMENTS :
107.21.2Pollution:

DELETE THE CONTENTS OF THE SUBSECTION AND REPLACE WITH THE
FOLLOWING:

The Contractor shall exercise eveegsonable precaution throughout the life of the Project
to prevent pollution of rivers, streams, or impoundments. Pollutions such as chemicals, fuels,
lubricants, bitumen, raw sewage, products associated with bridge cleaning and painting, and
other harmdl wastes shall not be discharged into or alongside of rivers, streams,
impoundments, or into natural or marade channels leading thereto. The quality of the
surface waters affected by construction shall meet the requirements of the West Virginia Code,
Volume 8A, Chapter 22, Article 11.






DIVISION 200
EARTHWORK

SECTION 204
MOBILIZATION

204.5BASIS OF PAYMENT:

DELETE THE CONTENTS OF THE SUBSECTION AND REPLACE THE
FOLLOWING:

Partial payments will be made as the work progresses in accordance wibhaweng
schedule.

i. 2.5% of the original contract amount or 50% of the amount bid for mobilization,
whichever is less, will be released to the Contractor as the first estimate payable, not less
than 15 days after the start of work at the project site.

ii. 2.5 of the original contract amount or the remaining 50% of the amount bid for
mobilization, whichever is less, shall be released with the estimate payatdgs3after
the first estimate.

When the project is deemed substantially complete, any remaimnogird bid for
mobilization will be released for payment.

Nothing herein shall be construed to limit or preclude partial payments otherwise provided
for by the contract.

No deduction will be made, nor will any increase be made, in the lump sum mohilizatio
item amount regardless of decreases or increases in the final total contract amount or for any other
cause.

SECTION 207
EXCAVATION AND EMBAN KMENT

207.2MATERIALS:
207.2.2Sampling and Testing:
207.2.2.2Gradation:

DELETE CONTENTS OFSUBSECTION 2072.2.2 AND REPLACE WIH THE
FOLLOWING:

The material shall be sampled and tested in accordance with 207.2.2. Acceptance for
gradation shall be based on test results of consecutive random samples frofnsaihot
is the quantity of material represedtby a single gradation test defined in MP 700.00.06.
A lot shall be considered the quantity of material represented by an average test value, not
to exceed five sublots. In the case where only one sample is needed for the total plan
guantity, this ablot shall be considered the lot.

The average shall start on the second sample result. The average is continued for the
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third through fifth sample result, averaging all previous sample results. Thereafter, only
the last consecutive five sample reswil be averaged (i.e., second test value through
sixth test value, third test value through seventh test value, and so forth) as defined in MP
300.00.51.

When the average test values of a lot and the test value of the last sublot, or when the
last threeconsecutive individual test values of a lot fall outside the limits specified in 716.1
and 716.1.1.2, the lot of material represented will be considered nonconforming to the
extent that the last of its sublots is nonconforming. When this occurs, tisebést shall
have its price adjusted in accordance with 207.2.2.3.

207.9SUBGRADE:
ADD THE FOLLOWING PARAGRAPH AFTER PARAGRAPH TWO:

Reclaimed asphalt pavement (RAP) may be used for subgrade. The top size of gradation
shall not exceed 3 inches (75 mamd shall be placed in accordance with Sections 207 and 716.2.
Approval for gradation shall be by visual inspection by the Engineer.

SECTION 212
STRUCTURE, ROCK AND WET EXCAVATION

212.2MATERIALS:
212.2.2Acceptance Testing:
212.2.5.2Gradation:

DELETE CONTENTS OF SBSECTION 212.2.5.2 ND REPLACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance with 212.2.3. Acceptance for
gradation shall be based on test results of consecutive random samples frofnsaibot
is the quantity of material represented by a single gradatioadet&fined in MP 700.00.06.

A lot shall be considered the quantity of material represented by an average test value, not
to exceed five sublots. In the case where only one sample is needbd fotal plan
guantity, this sublot shall be considered the lot.

The average shall start on the second sample result. The average is continued for the
third through fifth sample result, averaging all previous sample results. Thereafter, only
the lastconsecutive five sample results will be averaged (i.e., second test value through
sixth test value, third test value through seventh test value, and so forth) as defined in MP
300.00.51.

When the average test values of a lot and the test value of tkeldst or when the
last three consecutive individual test values of a lot fall outside the limits specified in 212.2,
the lot of material represented will be considered nonconforming to the extent that the last
of its sublots is nonconforming. When tlascurs, the last sublot shall have its price
adjusted in accordance with 212.2.5.3.



DIVISION 300
BASES

SECTION 307
CRUSHED AGGREGATE BASE COURSE

307.2MATERIALS:
307.2.4Acceptance Procedure:
307.2.4.1Acceptance Plan
307.2.4.1.2Gradation:

DELETE CONTENTS OF SBSECTION 307.2.4.1. AND REPLACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance with Section 307.2.3.
Acceptance for gradation shall be based on test results of consecutive random samples
from a lot. A sublot is the quantity of material represented by a single gradatioastest
defined in MP 700.00.06A lot shall be considered the quantity of material represented by
an average test value, not to exceed five sublots. In the case where only onesample i
needed for the total plan quantity, the sublot shall be considered the lot.

The average shall start on the second sample result. The average is continued for the
third through fifth sample result, averaging all previous sample results. Thereafyer, onl
the last consecutive five sample results will be averaged, i.e., second test value through
sixth test value, third test value through seventh test value, and so forth as defined in MP
300.00.51.

When the test value of a lot and the test value of thesldsot, or when the last three
consecutive individual test values of a lot fall outside the gradation limits of Table
704.6.2A, the lot of material represented will be considered nonconforming to the extent
that the last of its sublots are nonconformifghen this occurs, the last sublot shall have
its price adjusted in accordance with Table 307.9.1.

SECTION 311
OPEN GRADED FREE DRAINING BASE COURSE

311.5TESTING:
311.5.1Quality Control Testing:

DELETE THE CONTENTSOF SUBSECTION 311.3 AND REPLACE WITH THE
FOLLOWING:

Quiality control is the responsibility of the Contractospscified in 106.1The contractor
shall design a quality control plan detailing the methods by which the quality program will be
conducted. The Contractor shall condocte test daily to determine mix properties in
accordance with 311.4. Frequency will be one test per day. Acceptance for gradation will be
in accordance with section 703.4. If gravel is used for the coarse aggregate a crushed particle
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analysis, in accoahce with Section 311.2 will be conducted before placement and every
10,000ton (9000mg) thereafter. Unless otherwise specified compaction testing shall be
waived.



DIVISION 400
BITUMINOUS PAYMENTS

SECTION 401
ASPHALT BASE, WEARING, AND
PATCHING AND LEVELING COURSES

401.2MATERIALS:

DELETE THE TABLE ANDREPLACE THE FOLLOWNG:

MATERIAL SUBSECTION
Coarse Aggregate 703.1 thru 703.50te 1 & Note 2
(See MP 401.02.28 for exceptions and additi
required for Superpave ltems.)
Fine Aggregate 702.3
(See MP 401.02.28 for additions required
Superpave ltems)
Mineral Filler 702.4
Performance Graded Binde| 705.5

Note 1  The total shale, coal and other lightweight deleterious material and friable particl
shall not exceed 3%.

Note 2 When slag is sgeified in the contract, the coarse aggregate shall be slag whict
meets the requirements of 703.3, except as amended in this subsection.

ADD THE FOLLOWING SWBSECTION:

401.2.1 Performance Graded Binder Grade: The standard grade for Performance
Graded (PG) binders shall be PG 642, any deviation will be noted in the contract
documents. PG 64B2 shall be used on projects specified with over 20 million ESALS over
the design life. PG 6432 binder may be used in asphalt placed below the top twinldisy
pavement section, scratch course and patehimgeveling are not identified as lifts.

401.5TESTING:
401.5.1Test Methods:

DELETEENTIRE SUBSECTION 401.5.1 AND REPLACE WITH THE FOLLOWING:

401.5.12Procedures:

AASHTO R 47 | Reducing Samplesf HMA To Testing Size (Quartering Methoc
Preparation of Asphalt Mixtures by Means of The Marshall
AASHTO R 68 Apparatus




Materials Finer Than No. 200 (75 pm) Sieve in Mineral

AASHTO T11 Aggregates by Washing (7o um

AASHTO T27 | Sieve Analysis of Fine and Coar&ggregates

AASHTO T30 | Mechanical Analysis of Extracted Aggregate

AASHTO T164 SAEJX?S:ggtlve Extraction of Bitumen from Bituminous Paving

AASHTO T166 | Bulk Specific Gravity of Compacted Bituminous Mixtures

AASHTO T168 | Sampling HotMix Asphalt

AASHTO T209 | Maximum Specific Gravity of Bituminous Paving Mixtures
Resistance to Plastic Flow of Bituminous Mixtures Using Mar|

AASHTO T245 | o e 9

AASHTO T308 | Asphalt Content of HMA By the Ignition Method (Test Methoc

Determining thébensity of HMA Specimens by Means of The

AASHTO T312 Superpave Gyratory Compactor

Standard Method of Test for-FPlace Density of Asphalt Mixture
AASHTO T355 by Nuclear Methods
ASTM D5581 Resistance to Plastic Flow of Bituminous Mixtures Using Mar,

Apparatus [for Basel Marshall Designs)
MP 700.00.06 | Aggregate Sampling Procedures

401.6CONTRACTORS QUALITY CONTROL:
ADD THE FOLLOWING SUBSECTION:

401.6.4Compaction: Projects shall be tested for compaction in accordance with the Lot
by-Lot test method desbed in Section 401.6.4.2 if the project limits meet all four of the
following requirements:
1. Measured roadway width greater than 16 feet
2. Total design overlay thickness of pavement greater than or equal to 1.5 inches.
3. Total average daily traffic(ADT) great than 500.
4. Total projects length greater than or equal to 0.5miles, excluding skip paving.

If a project does not meet the above criteria, testing for compaction shall be in accordance
with the Rollerpass test method described in Section 401.6.4.2.

In addition, areas of Trench Paving, Pavement Widening, and Pavement Repairs shall be
tested in accordance with the Rollerpass test method or to the satisfaction of the Engineer.

When asphalt is placed in areas that require aumigfiorm thickness andapers to a thin
edge including patch and level and scratch, acceptance testing of the material is not required.

Compaction shall be accomplished with a minimum of eight (8) roller passes prior to
reaching the temperature specified in section 401.10.pasA shall be defined as the entire
roller traversing a spot on the pavement. Compaction shall be performed by-atibete
(steel) roller or pneumatitire roller.

Acceptance testing is not required on areas which are too narrow to be compactied with
roller use for the mainline paving, as defir
compacted to the satisfaction of the Engineer.
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401.6.4.1Density Testing All Gauge standardization procedures, calibration
procedures and all Densitysteng conducted shall be in accordance with AASHT8b%
- Standard Method of Test for-Place Density of Asphalt Mixtures by Nuclear Methods.
Testing shall be conducted in the backscatter position and follow the AASHTO Procedure
with the exception thaho gauge rotation will be required. All gauge tests shall be
conducted with the source end of the gauge in the direction of paving. The Gauges used
for both QC and QA, shall also have a gauge comparison tested as prescribed in section
401.6.4.1.1.

4016.4.1.1Gauge Comparison:For purposes of an accurate comparison, nuclear

gauges used for QC and QA shall be compared using the following procedure.

1. The gauge used for the Contractoros qusz
with the gauge used fortl®i vi si onds verification test

2. Standardize both gauges according to AASHTO T 355.

3. Place the aluminum plate provided by the Division on the standard block used for
verification testing. Place the standard block on material weighing a minimum of
110Ib/ft3(1762 kg/m3). The block must not be near metal or other objects during
testing and must not be moved. Keep the gauges separated a minimum of 30 feet
(9.1 meters) during testing.

4. Take five (5) onaminute wet density readings with each gauge in the backscatt
position. The gauges are to be oriented on the block the same as for standardization.

5. Record the wet density readings exactly as shown on the gauge. The range of the
five readings shall not exceed 1.5 [B/f24 kg/n?). If the readings exceed this
range perform a new set of five readings. A gauge should not be used if the
repeatability of the gauge is not within this range.

6. Average the five readings for each gauge. The gauges are considered similar if the
averages of the readings are within 3 fA8 kg/m?).

7. The density readings for verification testing will not be adjusted to compensate for
any differences in readings between gauges.

401.6.4.1.2Thin Lift Correction: A Thin Lift Correction shall be performed on the
existing pavement layer, in tletate at which it will be paved. Density readings for the
Correction shall be taken prior to paving. The correction shall be calculated as described
in the operations manual of the testing device. The Thin Lift Correction shall be established
as describe below:
a. Lot-By-Lot: Ten randomly located tests within the initial 1566t. The average
of the ten tests shall be used as the underlying density in the correction equation.
These values shall be recorded on the thin lift correction testing formw Ahire
lift correction shall be completed if the existing pavement changes, e.g. milled,
unmilled, scratch, concrete.
ab.Rollerpass: Five randomly located tests within the initial area of paving for the day
or wherever a new Rollerpass is to be establishébese five tests shall be
conducted within a 40@ot section, the average shall be used as the underlying
density in the correction equation. These values shall be recorded on the thin lift
correction testing form. This section shall begin 100 fegoh@ the transverse
joint, or immediately when a new Rollerpass is to be conducted.
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401.6.4.2Lot-by-Lot Testing: Density of the traveled lanes, shoulders, and
Longitudinal Joint will be accepted in the field on a lot by lot basis. Lots will be establi
cumulatively and will be specific for each JMF. Each lot shall consist of five equal sublots.
Sublots shall be tested with randomly located nuclear density tests, tests shall utilize the
Thin Lift Correction as described in 401.6.4.1.2. A normalsiae shall not exceed
1500linear feet of paving with five, 30iihear foot sublots, unless operational conditions
or project size dictates otherwise. Breakdowns or stoppages of short periods due to such
causes as weather or equipment failure will reotbnsidered as reason to adjust the lot
size. The original lot will be continued when work resumes. Relative density shall be
calculated based on the Maximum Specific gravity from the Division approved JMF or the
Maximum Specific Gravity established wrd section 401.6.2, Job Mix Formula
Verification, whichever is more recently established.

401.6.4.2.1Mat Density: Compaction testing for the mat density shall be performed
for all traveled lanes and shoulders and will be evaluated based on an Upptcsioa
Limit(USL) of 97.0% relative density and a Lower Specification Limit(LSL) of 92.0%
relative density. The average mat density of the Lot shall be calculated as the average of
the sublot results. Acceptance of Mat Density shall be in accordaiticeSection
401.13.3.

401.6.4.2.2Joint Density: Longitudinal Joint Density testing shall be performed on
all constructed joints between traveled lanes. A Longitudinal Joints constructed between
a travel lane and a shoulder will not require testidgint density testing is not required
until both lanes of the joint are constructed. The first lane constructed shall be referred to
as the cold side and the second lane shall be referred to as the hot side. Joint density testing
shall be conducted on ehhot side, with the gauge positioned four inches from the
constructed joint.

Longitudinal Joint Density testing shall be accepted in the field on a lot by lot basis as
described in Section 401.6.4.1. Compaction testing for the Joint density will batedal
based on an Upper Specification Limit(USL) of 97.0% relative density and a Lower
Specification Limit(LSL) of 90.0% relative density. The average Joint density of the Lot
shall be calculated as the average of the sublot results. Acceptance dedsity shall
be in accordance with Section 401.13.3.

401.6.4.3Roller Pass Testing: A Rollerpass Control Section shall be completed on a
daily basis, when roadway conditions change where they would affect the compaction
effort, or when the Engineer @emines the current rollerpass is unsatisfactory. The
Rollerpass shall be established prior to the mat reaching the temperature specified in
section 401.10.4 and shall be conducted in the following manor:

1. The Control Rollerpass section shall be conduetiin the first 100feetbeyond

the initial transverse construction joint, or immediately when a new Rollerpass is
to be conducted. Follow section 401.6.4.1.2 to establish a Thin Lift correction
factor.

2. Apply four passes (a pass shall be defined asrtheeegoller traversing a spot on

the pavement) to the roadway, then conduct two randomly located nuclear density
testing within the section; record the results, the average, and the mat temperature
at each test location.
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3. Apply an additional two passes argpeat the nuclear density testing in the same
locations; record the results, the average, and the mat temperature at each test
location.

4. Repeat step 3 until one of the following conditions occur: less than 5 kgprease
occurs between the average wbtsets of readings, the density of the material
exceeds 97.0% Gmm, or one test |l ocation
density) after exceeding 92.0% Gmm.

5. Compute the Percent of Gmm using the thin lift correction.

Once the control section isropleted, the Thin Lift corrected density shall be equal to
or greater than 92.0% Gmm. If the thin lift corrected density does not meet 92%, repeat
the procedure above immediately. If after two the density still does not meet 92% Gmm,
contractor shall app the number of passes associated with the highest percent density,
minimum of 8 passes, unless the Engineer determines more appropriate means.

If the thin lift corrected density meet 92% Gmm conduct a proving section in the
proceeding 20@eet. Withinthe proving section, apply the established number of passes
and conduct ten randomly located nuclear density tests. The average of these ten tests shall
be within +34.0 kg/m of the average wet density determined in the Rollerpass control
section. If ths is not achieved a new test section shall be conducted.

All data shall be submitted the Engineer on associated Rollerpass forms.

401.7ACCEPTANCE TESTING:

DELETE SUBSECTION 401.7 TITLE AND REPLACE WITH THE FOLLOWING:
401.7VERIFICATION TESTING:

401.7.2Surface Tolerance:

DELETE THE CONTENTSAND REPLACETHE FOLLOWING:

Final smoothness testing of all new Asphalt surfaces shall be in accordance with Section
720.

When compaction is completed on the course, it shall present a uniform strifadane
and grade, conforming to the cross section shown on the Plans. When tested with a
straightedge of approximately 10 feet (3 meters) in length and a template of the specified
dimensions, the finished base course shall not show a deviationrdgheaté/ inch (6 mm)
and the finished wearing course shall not show a deviation from the required surface greater
than 3/16 inch (5 mm).

The Contractor shall provide the straightedge and template for checking the surfaces and
an employee to use them undlee direction of the Engineer. Any irregularity of the surface
exceeding the limits specified shall be corrected. Depressions which develop after the initial
rolling shall be corrected by loosening the mixture and adding new material. High plates shal
be corrected by removing excess material.
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Areas of completed courses found to be defective shall be removed and replaced with
approved mixtures laid in accordance with these specifications, and no additional
compensatiowill be allowed for materialssed or work involved in replacing defective areas.

401.7.3Compaction:

DELETETHEENTIRECONTENTS OF SUBSECTIOMO01.7.3 AND REPLACE WITH
THE FOLLOWING:

401.7.3Lot by Lot Compaction: Verification testing of mat and joint density is the
responsibity of the Division. The division will conduct density verification testing in
accordance with section 401.6.4.1. Verification activities will be accomplished by conducting
testing completely independent of the quality control activities. Tests wilaken at a
frequency approximately equal to two lots per eight for both mat and joint density, with a
minimum of two lot evaluation for each Mat and Joint per project. If a Joint density lot is to
be tested, it will be tested with the corresponding Mat lo

401.7.3.1Evaluation for Similarity: The ten (10) verification tests taken by the
Division will be statistically evaluated, using artdst and fest at a 95% confidence
level, for statistical similarity to the Contractors ten (10) quality conesist If the
evaluation i ndicates that t he Di vi sionoés
Contractordos test resul ts, then the test
considered acceptable, therefore shall be used in the price aghtigtraccordance with
section 401.13.3.  If the evaluation proves statistically not similar an investigation
will be conducted to determine the cause and extent of nonsimilarity. The intent of the
investigation is to define and correct any testing defmis that may cause a
misrepresentation of the tested material. In addition, if the evaluation is statistically not
similar, the Division may test additional lots and use the verification testing results for the
basis of payment.

401.16PAVING OPERATION S:
401.10.3Spreading and Finishing:

DELETE THE CONTENTSOF SUBSECTION 401.18 AND REPLACE THE
FOLLOWING.

Before spreading any material, the contact surfaces of curbs, gutters, manholes, and of
adjacent Portland cement concrete pavement edgésbshpainted or sealed with asphalt
material. Exact edge of pavement, except on concrete, shall be established by a string or chalk
line for a distance of not less than 500 feet ahead of the spreading operation.

For mixes produced with neat (nomodified) asphalts (which may include PG62BR, PG
64522, PG 58H28, and PG 5888) the temperature of the mixture at the time of placement
shall be within the temperature requirements of the JIMF. The JMF temperature range shall be
within the master temperatirange of 250° and 338° F (121° and 170° C) unless otherwise
specified by the asphalt supplier. The mix temperature shall be monitored by inserting a dial
type thermometer into the mix through the hole in the truck bed.
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The temperature of the complétenix, when measured at the plant, shall be within the
tolerance as established by the JMF. The first load which demonstrates temperatures outside
of that range shall be accepted, provided that the temperature is still within the master
temperature rangelNo additional loads of material shall be run out until necessary steps are
taken to reestablish the temperature of the mix within the plant tolerance. When measured at
the project site, the temperature of the mix shall be within the tolerance esthbiighe JMF.

The first truck load of material which demonstrates temperatures outside of that range or any
trucks in transit at that time shall be accepted provided temperatures are within the master
temperature range. Any truckload of material whicheexis the master temperature range
may be rejected by the Engineer. However, the plant shall immediately be notified that no
additional loads of material are to be dispatched until necessary action is taken to reestablish
temperature within JMF specifigan limits.

When the surface temperature falls to within 10° F (6° C) of the weather restrictions of
Table 401.8, the mix temperature may be increased up to a maximum of 338° F (170° C) unless
otherwise specified by the asphalt supplier. The temperafugach truckload of material
shall be monitored for compliance. Any truckload of material which exceeds this maximum
temperature may be rejected by the Engineer.

Mixes produced with asphalts that contain modifiers for high or low temperature
performare enhancement shall meet the temperature requirements recommended by the
asphalt supplier, which will be referenced on the JMF.

ADD THE FOLLOWING SUBSECTION:

401.10.6Safety Edge: When the total specified lift thickness of pavement is 1.5 inches
or greater, asphalt safety edge shall be constructed on the outside pavement edge. The device
utilized shall be a model listed on Division Approved Product Listing.

The resulting finished surface of the safety edge shall be sufficiently consolidatet so as
show no segregation, or raveling of the aggregate and shall have the same surface profile and
texture of the compacted mat surface.

Safety edge is not to be used through intersections, against curb or barrier, or when directed
by the Engineer. The pi;g operation shall allow for automatic and/or manual transitions at
cross roads, driveways, and intersections. The Engineer may allow short sections of handwork
for transitions at driveways, intersections, interchanges, and bridges.

401.12METHOD OF ME ASUREMENT:

ADD THE FOLLOWING TO THE END OF THE SETION:

No additional measurement is necessary nor will addition compensation be allowed for the

placement of Safety Edge.

401.13BASIS OF PAYMENT:

401.13.3:

DELETE THE CONTENTSOF SUBSECTION 40133 AND REPLACE WITH THE

FOLLOWING:
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A Lot of asphalt pavement shall have its price be adjusted in accordance with Table
401.13.3A using Formuwia. If a Lot of asphalt pavement is associated with a Longitudinal
joint Lot its price shall be adjusted in acdance with Table 401.13.3A and Table 401.13.3B
using Formula2. The longitudinal joint density determined in accordance with Section
401.6.4 shall represent the Lot on which the joint density testing was performed. Any price
adjustment for joint dentsi shall be applied to that Lot only.

Use Formulal on the first lane paved before a longitudinal joint is constructed. Use
Formula2 when both mat and joint density testing is required on a project.

FORMULA -1: Lots requiring only mat density testing:

Lot Price Adjustment (Mat only) = (unit price) X (Lot quantity)
X ( mat density price adjustment % from
Table 401.13.3A)

FORMULA -2: Lots requiring both mat and joint density testing:

Lot Price Adjustment (Mat + = (unit price) X (Lot quanty) X [(mat density

Joint) price adjustment % from Table 401.13.3A) +
(joint density price adjustment % from Table
401.13.3B)]

TABLE 401.13.3A
Adjustment of Contract Price for Pavement Mat Density

Percent of Density| Percent of Contract Price to be Pait
Greaer than 97 % Note 1
95% to 97% 102
92% to 94% 100
91% t088% = 1007 4*(92% - Percent density)
Less than 88% | = 841 10*(88%- Percent density)°® 2

Note 1: Mat density slightly above 97% is normally only a problem if it I
to asphalt flushing m the surface of the mat or rutting due tc
unstable mix. The Division will make a special evaluation o
material and determine the appropriate action.

Note 2:When the density is less than 92%, the mat will be more suscep
accelerated detemiation and a decrease in the expected service
the pavement. For mat densities less than 88%, the percent of C
Bid Price will be decreased by an additional 10% per percenti
mat density less than 88%, unless a Special evaluation peddy
the Division determines a more appropriate action.
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TABLE 401.13.3BN°’

Adjustment of Contract Price for Pavement Joint Density
Percent of Joint Densit Percent Adjustment
Greater than 97 % Note-3
94 % to 97 % +2.0%
92% to 93% +1.0
90% to 9Bp Noe4 0%
89 gpNote -1.0%
88 9p Note > -3.0%
Less thar88 % Note5 and 6

Note 3: Density greater than 97% is normally only a problem if it |
to asphalt flushing on the surface of the mat or rutting due
unstable mix. The Division will me a special evaluation of 1
material and determine the appropriate action.

Note 4: If the longitudinal joint density is determined to be less than
on 25%or mote of the total project LOTs, then the Contra
shall be required to seal the jointami mum of 3
of the joint with a heated PG 642 binder (or approve
equivalent) on the entire project at no additional cost ti

Division.
Note 5: Any longitudinal joint densities determined to be below 909
Contractor shallberequole t o seal the |«

each side of the joint on the entire project with a heated P¢
22 binder (or approved equivalent) at no additional cost t
Division

Note 6: Density values less than the minimum specified 90% will be
suscetible to accelerated deterioration of both the joint an
surrounding pavement. For Joint densities less than 88¢
percent of adjustment will be decreased by an additié¥tape
percentage of joint density less than 88%, unless a S
evaluaton performed by the Division determines a n
appropriate action.

Note7: This table shall be enforced, effective with contraatgarde:
after January 1, 2020.

SECTION 405
SURFACE TREATMENTS

DELETE THE ENTIRE NTENTS ANDREPLACETHE FOLLOWING:

SECTION 405
CHIP SEALS
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405.:DESCRIPTION:

This work shall consist of the construction of a wearing course, composed of asphalt
emulsion immediately followed by a single layer of aggregate, in one or more applications,
followed by a fog seal. The type of @Hseal will be indicated on the Plans.

The contractor shall notify the Engineer a minimum of two weeks prior to starting any Chip
Seal operation. In addition, the contractor shall submit proposed sources of all materials.

405.2MATERIALS:
405.2.2Aggregate: The aggregate shall be from a WVDOT approved source and shall
conform to the requirements of the Standard Specifications Section4.0B.is expected that
the aggregate will be washed to reduce dust content. The aggregates shall be crhshed wit
minimum of 80% two face fracture. Aggregates shall meet the following gradations when
specified in section 405.12:

Table 405.2.1
Design Aggregate Gradation Requirements for Chip Seal
Type A | Type B | Type C
Sieve Size Nominal Maximum Size
1/2 in (2.5 mm)[ 3/8 in (9.5 mm) No. 4 (4.75)
1in (25 mm) i i i
3/4 in (19 mm) 100 i i
1/2in (12.5 mm) 90-100 100 i
3/8in (9.5 mm) 5-30 90-100 100
No. 4 (4.75 mm) 0-10 5-30 90-100
No. 8 (2.36 mm) | 0-10 5-30
No. 16 (1.18mm) 0-2 i 0-10
No. 30 (600um) T 0-2 i
No 50 (300um) i i 0-2
No. 200 (75um) 0-2 0-2 0-2

405.2.2Asphalt Emulsion: The asphalt emulsion for Chip Seals and the emulsion for the
fog seal shall be from a WVDOT approved source and shall meet the requirements of
AASHTO M316, Table 1.0Other asphalt emulsions may be used with testing and approval
prior to construction. Testing shall be done a minimum of two weeks prior to the projected
start date and follow the process outlined in Materials Procedure 401.02.25 Certification of
Asphalt ad Tar Shipping Terminals.

405.3WEATHER RESTRICTIONS:

Chip Seal shall be constructed only when the condition of the existing surface is
satisfactory to the Engineer, when the temperature of the existing pavement is 50° F (10° C) or
above, and when othereather conditions are satisfactory for construction. The temperature may
be waived but only when approved by the Engineer. No Chip Seal shall be performed between
October 1 and May 1.

Chip Seal operations shall be suspended immediately when rains begwwhen the
Engineer determines that a rain event is imminent.
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405.4EQUIPMENT:

Equipment shall include equipment for emulsion distribution, aggregate spreading,
compaction, and sweeping before and after application. Equipment shall also incluéesscrap
hand brooms, shovels, and other items as may be necessary to thoroughly clean the existing
surface.

405.4.2Emulsion Distributor:  The distributor shall be so designed, equipped,
maintained and operated that asphalt material may be applied ugiformériable widths up
to 16 ft. (4.6 m) at readily determined and controlled rates from 0.05 to 2.0 gal. per sg. yd.
(0.22 to 9.3 liters sq. m) with uniform pressure and with an allowable variation from any
specified rate not to exceed 0.02 gal. perydq(0.09 liter sg. m).

The distributor shall also have a eatetering system that will automatically adjust the
flow of the asphalt material as the speed of the truck changes and allow the operator to adjust
the rate of application from the cab of theck.

Distributor equipment shall include a tachometer, pressure gages, and a thermometer for
measuring temperatures of tank contents.

Distributors shall be equipped with a power unit for the pump, and full circulation spray
bars adjustable laterallgnd vertically. A manifold connection shall be provided and hand
spraying equipment shall be available to cover areas and patches inaccessible to the distributor.

Verification of distributor truck calibration within the past 12 months shall be alaibab
the project site, preferably located within the cab of the truck.

405.4.2Aggregate Spreader:The aggregate spreader shall be-patipelled with front
discharge capable of adjusting to evenly and accurately distribute at the required placement
rates. Aggregate spreader calibration according to ASTM D5624 shall be performed prior to
starting work. Recalibrate after any maintenance, repairs, or modifications that could affect
spread rate.

405.4.3Compaction Equipment: A minimum of two seHpropelled pneumatic tire
rollers shall be used, at a minimum of 12 tons each. Roller tires shall have a minimum pressure
of 60 psi.

405.4.4Sweepers: Power sweepers, pickup sweepers, or rotary brooms shall be used for
surface preparation as well as renmg any loose aggregate after compaction. Steel bristles
shall not be used on the Chip Seal after compaction.

405.5PREPARING AND REPAIRING EXISTING SURFACE:

No chip seal shall be applied until breaks, holes, depressions, and other irregulahiges in t
existing surface have been repaired and cured sufficiently to permit the asphalt material to be
placed in a uniform application. Patching and leveling material shall be plant mixed. Hand
patching will be permitted where necessary. Remove all exigtemgnoplastic markings and
raised pavement markers. Protect any drains or other utility covers. Apply a light fog seal to
asphalt patched surfaces less than 2 months old, using an asphalt emulsion that is compatible with
the emulsion being used for thkip seal.

19



405.6CLEANING AND SWEEPING:

Immediately prior to construction, the existing surface shall be swept and thoroughly
cleaned to remove all mud, dirt, dust, vegetation, and other caked or loose foreign material.
Cleaning shall be done to a minimuwidth of one foot on each side beyond the width of the
surface to be placed excluding the shoulder. Materials collected in the cleaning operation shall be
removed and disposed of as directed.

405.7APPLICATION OF ASPHALT MATERIAL:

After the existing srface has been cleaned, and is in a dry condition, the asphalt material
shall be applied by means of a pressure distributor. The spray bar shall be raised to a sufficient
height so as to uniformly and completely coat the entire surface. The rate oatplaf asphalt
material shall be in accordance with section 405.12, or as modified by the plans. Application
temperatures of the asphalt material shall be within the range specified in Subsection 705 for the
particular material being used, or as docureemity the manufacturer.

Except when required to maintain traffic, Chip Seal operations shall be done upon the full
width of the section.

After application, asphalt material shall completely and uniformly cover the underlying
pavement and be free of stksavoids, and puddles.

405.8APPLICATION OF AGGREGATE:

Immediately following each application of asphalt material, aggregate at the rate or rates
called for in 405.12 shall be spread with the spreader in such a manner that the entire area being
treateds uniformly covered. No traffic, construction or otherwise, shall be allowed on the asphalt
material before placing aggregate. Additional aggregate shall be spread if necessary, and hand
spreading shall be done to cover areas inaccessible to the sprequiipgnent. The aggregate
shall be dried or moistened as required in order to obtain a near Surface Saturated Dry condition.

If the process must stop during that application any asphalt material that has been applied
to the surface shall be covered walgregate to prevent breaking of the emulsion prior to
embedment of the aggregate.

405.9ROLLING AND SWEEPING:

Immediately following spreading of the aggregate, the entire surface of the aggregate shall
be rolled until the aggregate is keyed into thghalt material. Any area that ravels shall be repaired
and rerolled. Rolling shall be parallel to the centerline and shall begin at the edges of the treatment
and progress toward the center, each trip uniformly overlapping the preceding trip. Thdre shall
at least three passes made with a pneumatic tire roller.

Rolling shall cease before the aggregate is crushed to any appreciable extent. Rollers shall
be the type and weight specified in 405.4.3. To ensure aggregate embedment before the emulsion
has sg the minimum number of rollers shall be two (2). More rollers may be used to obtain
compaction to the satisfaction of the Engineer.

The roller speed shall not exceed 10 miles per hour to prevent aggregate pick up and ensure
embedment. Water, to preveadhesion of the asphalt material to the roller wheels, shall not be
used in excessive amounts. The use of fuel oil, paraffin oil, and kerosene on rollers or other
equipment, for the purpose of preventing material from picking up or sticking, is prohibited
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After the emulsion has cured, sweeping can commence. The status of being cured shall be
determined by the ability to sweep all loose aggregate from the surface without removing any
aggregate adhered to the asphalt emulsion.

405.10JOINTS:

The longiudinal construction joints between adjacent lanes shall be kept clean of material
foreign to the surface being treated. The joints shall be constructed without overlaps or gaps
between the materials.

The beginning of the project and all transverse jahtdl be covered with paper to prevent
overlapping of the seal and provided a uniform joint. Following its use, the paper shall be removed
and disposed of satisfactorily.

405.12PROTECTION OF PAVEMENT AND TRAFFIC CONTROL:

The Contractor shall be regspmble for the protection of the surface against damage by
their equipment and personnel. Traffic shall not be permitted on any part of the work under
construction until sweeping has been completed. The applicable provisions of 636 shall apply for
regulaing traffic.

405.12SEQUENCE OF OPERATIONS AND QUANTITIES OF MATERIALS:

The quantities and kinds of materials to be used and the sequence of applications and
operations for the various treatments shall be as follows. Maximum quantities of asphattremuls
may be used only when the old surface is open or porous. Sweep each layer when applying
multiple layers. The rates of aggregate and asphalt emulsion may be adjusted by the Engineer.
The contractor may suggest different application rates to the €&argior consideration by
submitting a project specific Chip Seal design based on McLeod or Modified Kearby Design
Methods.

Table 405.12.1

Asphalt Emulsion Aggregate Gradation

Type Layer i (gal/SY) ?lg/s%) Type
Light First 0.15t0 0.25 810 10 C
Single First 0.251t0 0.40 1510 25 B
Double First 0.25t0 0.40 25t0 35 B
Second 0.25t0 0.35 10to 20 C
First 0.30 to 0.50 2510 45 A
Triple Second 0.30 to 0.50 251t0 35 B
Third 0.251t0 0.35 10to 20 C

405.13FOG SEAL:

Unless otherwise specified, a fogas shall be applied on the final surface according to
Section 407. This shall be done no less than 3 but no more than 7 calendar days after the
application of the Chip Seal. The surface must be dry before application, and the surface shall be
swept to emove loose material. An asphalt emulsion shall be applied uniformly at a rate of 0.09
+ 0.03 gallons per square yard to the surface. Any raveled areas, flushed areas, or other defects in
the chip seal shall be repaired prior to the application of thedal
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405.14TESTING AND ACCEPTANCE:
405.14.1Quality Control Testing: Quality Control Testing: Quality Control is the
responsibility of the Contractor, as specified in 108.ie Contractor shall design and submit
a quality control plan in accordem with applicable section of MP 307.00.50 detailing the
methods by which the quality control program will be conducted.

405.14.2Acceptance Testing: Acceptance sampling and testing is the responsibility of
the Division. Acceptance for aggregate Wi based on the uniformity of the aggregate and
the dust content. Samples shall be taken according to ASTM D5624. Samples may be split
with the contractor. Sampling frequency shall be one sample for every lane mile per layer.
This sample shall be thetl Fractions of a mile less than 0.5 will be included in the previous
lot, and fractions of a mile greater than 0.5 will be a separate lot.

405.14.2.1Acceptance of Aggregate Uniformity:The more uniform the material, the
better performance potentiafthe chip seallUniformity of the aggregate will be measured
by the Coefficient of Uniformity, ¢; as defined in ASTM D2487. Adjustments per lot will
be as follows.
TABLE 405.14.2.1

Adjustment of Contract Item Price for Aggregate Uniformity
Cu Percert Adjustment
<1.7 1% incentive per 0.1 below

1.77 3.0 No Adjustment

3.17 4.0 2% disincentive per 0.1 above
>4.1 *Special evaluation to consider remove and replg

405.14.2.2Acceptance of Aggregate Dust ContentDust content will be determéed
by AASHTO T11. Adjustments per lot will be as follows.

TABLE 405.14.2.2

Adjustment of Contract Item Price for Dust Content

% Dust Percent Adjustment
071 1.0 2% incentive
1.17 2.0 No Adjustment
2.11 3.0 2% disincentive
3.17 3.5 5% disincentie
3.67 4.0 8% disincentive
4171 4.5 12% disincentive

>4.5 *Special evaluation to consider remove and replé

405.15METHOD OF MEASUREMENT:

The quantity of AAsphalt Emul sion Materi al
shall be the numbeof gallons (liters) incorporated into the completed work, which volume will
be measured as described in 109.1.

Chip Seal aggregate shall be paid for by the Square Yard (Square Meter), measured by the
total length of the area times the average applieithvaf treated area.

22



405.16BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices
bid for the items listed below, which prices and payments shall be full compensation for furnishing
all the materialsand doing all the work prescribed in a workmanlike and acceptable manner,
including all labor, tools, equipment, supplies, and incidentals necessary to complete the work.

405.1#PAY ITEMS:

ITEM DESCRIPTION UNIT
405007* Chip Seal Aggregate, Type ** Square Yards (Square Meter
405010* Asphalt Emulsion Material Gallon (Liter)

*  Sequence number
**  Type of Aggregate Gradation from Section 405.2.1, either A, B, or C

ADD THE FOLLOWING FECTION:

SECTION 407
FOG SEAL

407.:DESCRIPTION:

This work $all consist of preparing and fog sealing an existing roadway surface with
asphalt material in accordance with these Specifications and in reasonably close conformity with
the lines shown on the Plans or established by the Engineer.

407.2MATERIALS:

Materials shall be from an approved source and conform to the requirements of the
following Subsections:

MATERIALS SUBSECTION TYPE
Asphalt Emulsion 705.4 SS1or SSlh
Cationic Emulsified Asphalt 705.11 CSS1 or CSS1h
Non-Tracking Asphalt Materia 705.13 NTSS1HM or similar*

*Refer to MP 401.02.25 for a list of Certified Bituminous Materials

407.2.2Quality Control:  Quality control is the responsibility of the Contractor as
specified in 106.1.

Quiality control shall consist of calibrating the distitor to the proper application rate,
verifying the volume and temperature measuring devices, and when performed, assuring and
documenting that the proper dilution rate is maintained.

407.2.1.1Acceptance Testing: Approval of asphalt emulsions used fing seal
material will be handled by the Materials Control, Soils and Testing (MCS&T) Division.
MCS&T maintains a list of all approved asphalt emulsion sources and grades. The local
District Materials Section can provide a copy of the latest list. lifheés also posted on
the MCS&T web page under the heading Approved Source/Product Listing. The use of
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nonrapproved material without prior testing by MCS&T may result in nonpayment of the
item.
CONSTRUCTION METHODS

407.3WEATHER RESTRICTION:

Fog seathall be applied only when the weather and existing surface are satisfactory to the
Engineer and when the temperature of the surface is 50°F (10°C) or above. When the surface
temperature is less than 60°F (16°C), care must be exercised to assurefttaséat sets prior
to resuming traffic.

407.4EQUIPMENT:

Equipment for Surface Preparation may include a power broom and power blower, and a
broom drag. Equipment may also include scrapers, hand brooms, shovels, and other equipment as
may be necessaty thoroughly clean the base or surface.

Equipment for distribution of asphalt material shall include equipment for heating asphalt
material, and a seffowered asphalt material pressure distributor. Equipment for heating asphalt
material to the requd temperature shall consist of a retort coil so designed that steam will not be
introduced into the material and shall not degrade the emulsion. The distributor shall be so
designed, equipped, maintained and operated that asphalt material at evenyhieatamglied
uniformly on variable widths of surface up to 15 ft. (4.6 m) at readily determined and controlled
rates from 0.05 to 0.15 gal/sy (0.2 to 0.7 litef3/mith uniform pressure and with an allowable
variation from any specified rate not to exc€ed2 gal/sy (0.09 liter/R). The distributor shall
also have a calmetering system that will automatically adjust the flow of the asphalt material as
the speed of the truck changes and allow the operator to adjust the rate of application from the cab
of the truck.

Distributor equipment shall include a tachometer, pressure gages, and accurate volume
measuring devices or a calibrated tank, and a thermometer for measuring temperatures of tank
contents. Distributors shall be equipped with a power unih®opump, and full circulation spray
bars adjustable laterally and vertically. A manifold connection shall be provided and hand
spraying equipment shall be available to cover areas and patches inaccessible to the distributor.

407.5PREPARING AND REPAIRING EXISTING SURFACES:

No fog seal shall be applied until breaks, holes, depressions, and other irregularities in the
existing surface have been repaired and cured sufficiently to permit the fog seal to be placed in a
uniform application.

407.6CLEANING AND SWEEPING:

Immediately before application, the existing surface shall be swept and thoroughly cleaned
by the use of tools or machinery as may be required to remove all loose aggregate, mud, dirt, dust,
and other caked or loose material foreign to the tfpgurface to be placed. Cleaning shall be
done to a minimum width of one foot on each side beyond the width of the surface to be treated
including the shoulder.

407.FAPPLICATION OF ASPHALT MATERIAL:

Except when required to maintain traffic, the wsHall be done on the full width of the
section. Joints shall overlap by 2 to 6 inches.
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After the surface has been cleaned, when called for, and is in a dry condition, the asphalt
material shall be applied by means of a distributor. The spray bar shalised to a sufficient
height so as to uniformly and completely coat the entire surface. The rate of application of asphalt
material shall be as recommended in 407.10, or as determined by the Engineer. Application
temperatures of the asphalt matertalsbe within the range specified in Subsection 705 for the
particular material being used. Anionic asphalt emulsion gradels &8l SSLh, and cationic
emulsion grades CSBEand CSSLh, may be diluted at a 1:1 ratio by addition of water to the
emulsion. Dilution shall occur by the manufacturer at the terminal.

The surfaces of sidewalks, curbs, other structures, and trees adjacent to the area being
treated shall be protected in such a manner as to prevent being spattered or marred. Material used
for swch protection shall be removed and disposed of in an appropriate manner. The distributor
shall not be cleaned or discharged within the r@htvay, into borrow pits, or so as to pollute or
block water courses.

407.8APPLICATION OF COVER AGGREGATE:
Any fog seal material applied in excess of the requirements shall be removed or covered
with a blotter course of dry sand or stone chips as directed by the Engineer.

407.9PROTECTION OF THE PAVEMENT AND TRAFFIC CONTROL.:

The Contractor shall be responsible tbe protection of the surface against damage by
their equipment and personnel. Traffic shall not be permitted on any part of the work under
construction until the treatment has cured sufficiently to prevent raveling or picking up under
traffic. The appicable provisions of 636 shall apply for regulating traffic.

407.16QUANTITIES OF MATERIALS:

The application rates referenced in Table 407.10 shall be used as guide to assure the proper
amount of asphalt is distributed over the pavement surface undeus/@avement conditions.
The undiluted application rate refers to the unmodified emulsion that meets all standard
specifications of the specified grade. When an SS or CSS grade emulsion is diluted with water at
the allowable 1:1 ratio, the residual baft content is defined as the amount of asphalt remaining
on the pavement surface after all water has evaporated from the emulsion.

Unless otherwise specified on the Plans, the recommended application rates for undiluted
and diluted asphalt fog seal dha¢ as specified in Table 407.10. These rates are provided for
guidance and may be adjusted as directed by the Engineer based on field conditions.

TABLE 407.10

Application Rate (gal/sy) / (L/& N 2)
Surface to be Sealed Undiluted Diluted (1.1)
- 0.0671 0.08/ 0.127 0.15/
Oxidized HMA (0.27 0.36) (0.54 0.68)
Chip Seals See Specification 405

Note 2:  Application rates are for slow setting emulsions grades (SS and CSS) that ¢
approximately 60% asphalt material. N®racking Emulsbns may contain differer
asphalt contents. Refer to manufact
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407.12METHOD OF MEASUREMENT:

No materials shall be removed from the Project for any purpose until the operation has
been completed and the qu&ies of materials incorporated into the operations have been
determined, except when authorized by the Engineer.

The quantity of AAsphalt Materialo for fog
to dilution, incorporated into the completednk. Any applicable dilution rates, shall be supplied
to the Engineer by the Contractor on the material delivery ticket.

Dry sand or stone chips used as a blotter course due to excessive use of fog seal shall be
considered incidental to the work.

407.12BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices
bid for the items listed below, which prices and payments shall be full compensation for furnishing
all the materials and doing all the work pnélsed in a workmanlike and acceptable manner,
included all labor, tools, equipment, supplies, and incidentals necessary to complete the work.

407.13PAY ITEM:

ITEM DESCRIPTION UNIT
407001 Non-Tracking Fog Seal Gallon (Liter)
407002* Fog Seal Gallon(Liter)

*Sequence number

SECTION 408
TACK COAT

408.2MATERIALS:

DELETE THE TABLE AND REPLACE WITH THE FOLLOWING:

MATERIALS SUBSECTION TYPE
Asphalt Emulsion 705.4 SS or RS Grades
Cationic Emulsified Asphalt 705.11 CSS or CRS Grades
Non-TrackingAsphalt Material 705.13 NTSS1HM or similar*

* Refer to MP 401.02.25 for a list of Certified Bituminous Materials.

408.14PAY ITEM:

ADD THE FOLLOWING ITEM TO THE TABLE:

ITEM DESCRIPTION UNIT
408001 Non-Tracking Asphalt Material Gallon (Liter)

*Sequence number
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SECTION 410
ASPHALT BASE AND WEA RING COURSES,
PERCENT WITHIN LIMIT S (PWL)

410.2MATERIALS:

DELETE THE TABLE ANDREPLACE THE FOLLOWNG.

MATERIAL SUBSECTION
Coarse Aggregate 703.1 thru 703.50te 1 &Note 2
(See MP 401.02.28 for exuons and
additions required for Superpave ltems.)
Fine Aggregate 702.3
(See MP 401.02.28 for additions required
Superpave ltems)
Mineral Filler 702.4
Performance Graded Binde| 705.5

Note 1  The total shale, coal and other lightweight deletarimaterial and friable particles
shall not exceed 3%.

Note 2 When slag is specified in the contract, the coarse aggregate shall be slag whi
meets the requirements of 703.3, except as amended in this subsection.

ADD THE FOLLOWING SWBSECTION:

410.21-Performance Graded Binder Grade: The standard grade for Performance
Graded (PG) binders shall be PG &45 any deviation will be noted in the contract
documents. PG 64B2 shall be used on projects specified with over 20 million ESALS over
the desigrife. PG 64S22 binder may be used in asphalt placed below the top two lifts in any
pavement section, scratch course and patehimgeveling are not identified as lifts.

410.ZACCEPTANCE TESTING:
410.7.2Acceptance Testing of Asphalt:
410.7.1.5Bond Strength:

DELETE THE CONTENTS OF THE SUBSECTION 410.7.1.5 AND REPLACE WITH
THE FOLLOWING:

Bond Strength Testing shall be conducted to ensure the creation of a monolithic layered
pavement, this is typically achieved by the application of a tackbmrateen pavement
layers. Any tack coats applied by the Contractor shall be applied in accordance with
Section 408.

Bond Testing shall be performed on all surface layers beginning with the existing
pavement layer and then all intermediate pavementdayadled for in the proposal and
plans, this testing shall be performed on all traveled lanes and shoulders. Bond Testing is
not required for pavement layers placed on top of a granular type layer (aggregate base,
rubblized concrete, macadam, etc.).
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If an asphalt pavement layer is to be placed atop a concrete surface, Bond Strength
testing is not required however, a tack coat shall be applied in accordance with Section 408
to ensure complete coverage of the surface and to the satisfaction of theeEngine

Core bond strength shall exceed a minimum of 100 psi when tested in accordance to
MP 410.07.23 Guide to Determining Interface Bond Shear Strength.

410.16PAVING OPERATIONS:
410.10.1Spreading and Finishing:

DELETE SUBSECTION 40.10.1 AND REPLACBNITH THE FOLLOWING:

Before spreading any material, the contact surfaces of curbs, gutters, manholes, and of
adjacent Portland cement concrete pavement edges shall be painted or sealed with asphalt
material. Exact edge of pavement, except on concred# e established by a string or chalk
line for a distance of not less than 500 feet ahead of the spreading operation. For projects
where the existing pavement was milled prior to the placement of new asphalt, the edge of
pavement shall be the edge dfled section.

For mixes produced with neat (romodified) asphalts (which may include PG 64H
22, PG 642, PG 58H28, and PG 5828) the temperature of the mixture at the time of
placement shall be within the temperature requirements of the JMFJMMBeemperature
range shall be the | iquid asphalFi(x25Cuvatipl i er 6 s
a maximum mixing temperature of 3¥8(170C). Additional allowances will be made for
water injection processes with a minimum mixing temperaifig20 F (105 C).

The mix temperature shall be monitored by inserting a thermometer into the mix through
the hole in the truck bed.

The temperature of the completed mix, when measured at the plant, shall be within the
tolerance as established by thdF. The first load which demonstrates temperatures outside
of that range shall be accepted, provided that the temperature is still within the master
temperature range. No additional loads of material shall be run out until necessary steps are
taken toreestablish the temperature of the mix within the plant tolerance. When measured at
the project site, the temperature of the mix shall be within the tolerance established by the JMF.
The first truck load of material which demonstrates temperatures ewtsttiat range or any
trucks in transit at that time shall be accepted provided temperatures are within the master
temperature range. Any truckload of material which exceeds the master temperature range
may be rejected by the Engineer. However, thethall immediately be notified that no
additional loads of material are to be dispatched until necessary action is taken to reestablish
temperature within JIMF specification limits.

When the surface temperature falls to within 10° F (6° C) of the weadkgictions of
Table 410.8, the mix temperature may be increased up to a maximum of 338° F (170° C) unless
otherwise specified by the asphalt supplier. The temperature of each truckload of material
shall be monitored for compliance. Any truckload otenial which exceeds this maximum
temperature may be rejected by the Engineer.

Mixes produced with asphalts that contain modifiers for high or low temperature
performance enhancement shall meet the temperature requirements recommended by the
asphalt supper, as determined using the npadint of the mixing temperature range shown on
the asphalt temperatuwgscosity charts and allowing for £ 25° F (14° C).
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ADD THE FOLLOWING SUBSECTION:

410.10.2Safety Edge: When the total specified lift thickness pévement is 1.5 inches
or greater, asphalt safety edge shall be constructed on the outside pavement edge. The device
utilized shall be a model listed on Division Approved Product Listing.

The resulting finished surface of the safety edge shall beisumifiy consolidated so as to
show no segregation, or raveling of the aggregate and shall have the same surface profile and
texture of the compacted mat surface.

Safety edge is not to be used through intersections, against curb or barrier, or wheah direct
by the Engineer. The paving operation shall allow for automatic and/or manual transitions at
cross roads, driveways, and intersections. The Engineer may allow short sections of handwork
for transitions at driveways, intersections, interchanges, adges:

410.12-METHOD OF MEASUREMENT:
ADD THE FOLLOWING TO THE END OF THESUBSECTION:

No additional measurement is necessary nor will addition compensation be allowed for the
placement of Safety Edge.

410.13BAISIS OF PAYMENT:
410.13.6Bond Strength:

DELETE THE CONTENTS OF THE SUBSECTIONS 410.13.6, 410.13.6.1, AND
410.13.6.2, AND REPLACE WITH THE FOLLOWING:

410.13.6Bond Strength Adjustment: Bond Strength PWL calculations shall be in
accordance with 410.13.50, Guide to Statistical AnalysiMaterial Using Quality Level
AnalysisPercent within Limits. However, for the purpose of relieving large standard
deviations from abnormally strong samples, any sample with a strength exceeding 150 psi will
be evaluated as 150 psi instead of the actwahgth. The actual strength should still be
recorded as such on the reporting form.

Bond Strength positive adjustments will be calculated for lots with PWL greater than or
equal to 90. Bond Strength Negative adjustment will be calculated for lotBWitHess than
or equal to 70. There i s no adjustment for
90.

Positive adjustment calculated as follows:

07, wm .
A4 ——8¢htnim
p Tt

Negative adjustment calculated as follows:

xmo07, .
A4 —81mnm
X T

Adjustments calculate for lots less than or greater than the standard 2,500 tons shall be
prorated directly proportional to the amount of tonnage less than or greater than 2,500 tons.
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410.13.7Lot Payment Calculations:
410.13.7.4Bond Strength Adjustment:

DELETE THE CONTENTS OF SUBSECTION 410.13.7.4 AND REPLACE WITH
THE FOLLOWING:

If it is determined that a Bond Strength Adjustment is warranted by the formulas in Section
410.13.6 shall be used to calculate the adjustment. This adjustmenteshplplied to the
overall payment for the lot.

ADD THE FOLLOWING ECTION:

SECTION 420
SINGLE / MULTIPLE COURSE MICRO SURFACING

420.:DESCRIPTION:

This section covers the materials, equipment, construction and application procedures for
placing MicroSurfacing material for filling ruts and for surfacing existing paved surfaces. The
Micro Surfacing is a mixture of a laterodified asphalt emulsion, crushed mineral aggregate
screenings, mineral filler, water and other additives for control of setitintee field. All
ingredients are to be properly proportioned, mixed and spread on the paved surface in accordance
with this Specification and as directed by Engineer.

420.2MATERIALS:
Furnish a Micro Surfacing mixture consisting of a properly desigmet proportioned

blend of polymerized asphalt emulsion, fine aggregate, Portland cement, water and other additives.
Use materials meeting the following:

420.2.XMineral Filler: Portland cement, hydrated lime, limestone dust, fly ash, or other
approvediller meeting the requirements of ASTM D 242 shall be used if required by the mix
design.

420.2.2Fine Aggregates, 2FA and 3FA: The fine aggregate used shall be suitable for
the particular application and shall be a crushed stone such as graniténsistpne, chat, or
other highquality aggregate, or combination thereof and shall meet the requirements of the
Division of Highways and grading requirements as stated. In addition, aggregates used for
surface courses on projects with an ADT greatan 8@00 shall be from an approved source
identified as having polishesistant aggregates and considered potential-rekidtant
aggregate sources.

Tests Requirements
Sand Equivalent Value of Soils and Fine AASHTO T176 | 65 minimum
Aggregate
23}#2?6”955 okggregates by Use of Sodiul 15765 69 22 | 150max. wINA2SO4

30



Material Percent Passing

3/8in| No.4 | No.8 | No.16| No. 30| No.50| No.100| No. 200

2FA® | 100 | 85100 | 50-80 | 40-65 | 2545 | 1325 5-15

3FA® | 100 | 7090 | 4570 | 2850 | 1934 | 12-25 | 7-18 5-15
@  Gradation represents the final blended product.

420.2.3Asphalt Emulsion-CSS1hM or CQS-1hM: Polymer Modified Asphalt
Emulsion shall be a quieget, CSSLhM or CQS1hM emulsion in accordance with AASHTO
M 316 with the following exceptions: the emiols shall have a minimum 60% residue by
distillation; the distillation procedure shall be conducted at 175°C with a 20 minute hold
period; and the cememntixing test shall be waived. The polymer material shall be processed
into the asphalt cement or millénto the asphalt emulsion. Post adding to the asphalt emulsion
is not permitted. The minimum polymer solids content will be 3.0% based on the residual of
the emulsion.

420.2.4Water: Water shall be potable and free of harmful salts and contaminants

420.2.5Additives: Chemical additives may be used to accelerate or retard the break/set
of the Micro Surfacing mixture if required by the mix design.

420.3MIXTURE REQUIREMENTS:
4203.1-Mix Design: Submit to the Engineer, at least fourteen caertthys before the
start of production, a complete mix design prepared and certified by an experienced laboratory.
Provide a job mix formula (JMF) to the Engineer at thegar@ng meeting showing individual
proportions of each material, that when comtineill meet the following mix design criteria.
A new mix design is required for any change in aggregate or asphalt emulsion source.

Micro Surfacing Mix Design Criteria
ISSA TB-139 Wet Cohesion*

30 minutes minimum (set time) 12 kgcm min

60 minutesminimum (traffic) 20 kgcm min or near spin
ISSA TB-114 Wet Stripping 90% min
ISSA TB-100 Wet Track Abrasion Loss

One Hour Soak 50 g/ft2 max

Six Day Soak 75 g/ft2 max

ISSA TB-144 Saturated Abrasion Compatibility 3 g loss, max

ISSA TB-113
Mix Time at 77 °F* Controllable to 120 sec, min
Mix Time at 104 °F* Controllable to 35 sec, min

* Check the ISSA TBL39 (set time) and ISSA FB13 (mix time) tests at the highest temperature
expected during construction. For ISSA-IB3 test 8104°F, preheat all ingredients and containe
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The JMF must be within the following limits:
Asphalt Binder Content (Residua 7.0%-8.5%, dry weight, 2FA aggregat
6.5%-8.0%, dry weight, 3FA aggregat

Mineral Filler 0.25%3.0%, dry weight, of agregate

420.3.2Mix Design Format: Provide the following information in the final mix design:
a. Sources of each material
b. Aggregate
1. Type
2. Gradation
3. Sand equivalence
c. Field Simulation Tests
1. Wet stripping test
2. Wet track abrasion loss
3. Saturated abrasion contpmlity
4. Trial mix time at 77 °F and 100 °F
d. Interpretation of results and the determination of a JMF
Mineral filler (minimum & maximum), percent
Water, including aggregate moisture (minimum & maximum), percent
Quantitative effects of moisture content oa thit weight of the aggregate
Mix set additive (if required), percent
Modified emulsion, percent
Residual content of modified emulsion
. Residual, percent
e. Mi x designerod6s signature and date

NookrwhE

420.4CONSTRUCTION:
420.4.2Equipment:  Provide safe, environmeally acceptable equipment that can
produce a specification product.

420.4.1.1Mixing Machine: Provide one or more self propelled, front feed, continuous

loading mixing machines equipped and operated as follows:

a. A positive connection conveyer belt aggaeg delivery system and an
interconnected positive displacement, wgaeketed gear pump to accurately
proportion aggregate and asphalt emulsion.

b. Continuous flow, twin shaft, mufblade type pugmill a minimum of 50 inches
long.

c. Blade sizes and side clean c e s t hat me et t he equip
recommendation.

d. Mineral filler feed located to ensure that the proper quantity of mineral filler drops
on the aggregate before discharging into the pugmill.

e. Asphalt emulsion introduced within the first etigrd of the mixer length to ensure
proper mixing of all materials before they exit from the pugmill.
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f. Computerized material monitoring system with integrated material control devices
that are readily accessible and positioned so the amount of each materzdmused
be determined at any time. The mixer shall be equipped with aupaelectronic
materials counter that is capable of recording running count totals for each material
being monitored. The mixer shall be equipped with a radar ground measuring
device. Each material control device shall be calibrated prior to each mix
application and as often thereafter as deemed necessary by the Engineer. The
computer system shall have the capability to record, display and print the following
information:
1. Individual sensor counts for emulsion, aggregate, cement, water and additive
2. Aggregate, emulsion, and cement output in Ibs.(kgs) per minute
3. Ground travel distance. The mixer shall be equipped with a Radar Ground

metering device

Spread rate in Ibs./s.y.(kgs/m2)

Percetages of emulsion, cement, water and additive

Cumulative totals of aggregate, emulsion, cement, water and additive

. Scale factor for all materials

g. Equipped with a water pressure system and nozzle type spray bar to provide water
spray ahead of and outside tspreader box when required. Apply water to dampen
the surface without resulting in free flowing water ahead of the spreader box.

h. Opposite side driving stations on the front to optimize longitudinal alignment
during placement. Remote forward speed airat the back mixing platform so
that the back operator can control forward speed and level of mixture in the spreader
box.

No ok

Use a sufficient number of transports to assure a continuous operation during mix
production and application. Use transportsimitth belt type aggregate delivery systems,
emulsion and water storage tanks of adequate size to proportionally mix aggregate
delivered by each transport.

Unless otherwise noted in the plans or as approved by the Engineesmuoked
batch type machas will only be allowed on small projects (15,000 square yards or less).

Provide a minimum of two units at all times. Schedule these-tnatknted machines
so that mixture production is never delayed more than 15 minutes. Stop production
anytime thered noncompliance with this requirement.

Calibrate the mixing machines before use. Maintain documentation of calibration of
each material metering device at various settings. Supply all materials and equipment,
including scales and containers, necessargdlibration. Recalibrate after all changes in
aggregate or asphalt emulsion sources.

420.4.1.2Spreader Box: Attached to the machine shall be hydraulically adjustable
(adjustable while applying mixture) type spreader box with a positive screednaeiis
for yield control and a positive adjustment for the joint matcher.

Equipped with paddles or augers mounted on adjustable shafts to continually agitate
and distribute the mixture to prevent stagnation, excessive-bypjldr lumps. Equip
spreader bxes with front and rear flexible seals to maintain direct contact with the road.
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Use a secondary strike off attached to the spreader box to provide a finished smooth surface
texture on the final pass or surface pass. Use a drag that produces a unifbrm fi

420.4.1.3Rut Box: Use a steel V configuration screed rut box specifically designed
and commercially manufactured to fill ruts to perform all Micro Surfacefilhuiy
applications. Ensure a mixture spread width of 5 to 6 feet and use a sgankaroff to
control crown on the rut box. The rutbox must be equipped with a third strike off that may
be used to control texture.

420.4.1.4Miscellaneous Equipment: Provide hand squeegees, shovels and other
equipment as necessary to perform thekwd’rovide cleaning equipment such as power
brooms, air compressors, water flushing equipment, and hand brooms for surface
preparation.

420.4.1.5Lights on Equipment: Equip power brooms, distributors and truck mount
spreaders with at least one appmhvidashing, rotating or oscillating amber light that is
visible in all directions. Equip continuous spreader units with one such light on each side.

420.4.2Application: Micro Surfacing mixtures shall be applied in a manner to fill ruts,
minor cracksand leave a uniform surface with straight longitudinal joints, transverse joints
and edges.

When performing multiple course Micro Surfacing, the total application rate shall be a

minimum of 30 pounds per square yard by weight of dry aggregate wiihahsurface course
not less than 16 pounds per square yard by weight of dry aggregate.

a. Restored CrosSection: The construction of the leveling course of Micro Surface,
Multiple Course will restore the cross section of the driving lane within 1/4 inch as
measured transversely across the pavement witoat Btraight edge. The preceding
will not apply to any pavement segment that is designed with a quarter crown cross
slope or any area of the segment within 6 inches of the edge line, lane line, dineente

b. Rutfilling: Rutfilling is required when the rut depth is ¥z inch or greater and the pay
item is Micro Surface. Rutfilling shall use a Micro Surfacing mix with fine aggregate
3FA applied with an approved rut box for each designated wheel tradkaaverlap
and straight edges shall be required between wheel tracks. Each pass of rutfilling shall
be limited to a maximum depth of 1 inch. For each 1 inch of applied mix, an additional
1/8 inch crown is required for traffic consolidation. All rutfity material should cure
under traffic for at least twenty four (24) hours before additional material is placed.

Micro Surface, Single Course: A single course shall be applied full lane width in one
course to the entire pavement surface including tmlder if indicated in the contract
documents at a minimum of 20 pounds per square yard by weight of dry aggregate.

4204.3 Temporary Pavement Marking: Shall be in accordance with Section 636.

420.4.4Pre-paving Meeting: Hold an onsite prepaving meeting with the Engineer
before beginning work to review and discuss the following.

1. Detailed work schedule

2. Traffic control plan
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3. Calibration of equipment
4. Mix design previously submitted to the Engineer
5. Equipment inspection, including transport units

420.4.5Test strip: Test Strip(s) to demonstrate the mixing of materials and placement
procedures of each mixing machine to be used on the project. Test strip shall be performed at
the beginning of the first day production and on the roadway to be tréidteccompleted test
strip (minimum 500 feet length) shall be reviewed to detect and correct any variances in surface
texture, material ratio(s) and finished surface appearance. Additionally, the test strip will be
used to establish the target job applmarate.

420.4.6Surface Preparation: Remove all plastic pavement markings using an abrasion
method. Remove markings just before the surfacing operation. Work and payment for removal
of pavement markings shall follow Section 636.7 of the Specibicsti

Micro Surfacing shall not be placed on top of patches, crack seal, Base Repairs, Edge
Repairs, or any other asphalt pavement repairs for at least 14 calendar days. Work and payment
for these items shall follow their appropriate sections.

Thorouglty clean the existing surface of all loose materials, vegetation, dirt, dust, mud and
other objectionable materials at the time of placing the mixture. Remove animal remains and
thoroughly wash the surface before placing the mixture.

The project plans Widictate whether to remove or temporarily cover existing RPMs prior
to placement of micro surfacing; payment for removal or covering shall be incidental. When
removal is required, the Contractor shall remove RPMs with minimal damage to the pavement
surface. Payment for new RPMs shall be in accordance with 663.

Protect drainage structures, monument boxes, watefoffsutetc., during application of
tack coat and mixture.

Apply tack coat according to section 408, except for the following. Mix taakveith one
part emulsion to three parts water. Use the same emulsion as used in the production mixture.
Apply the tack coat uniformly, at an application rate of QR gallons per square yard and
without excessive run off. Allow the tack coat toebefore placement of mixture.

Establish 1,00000t intervals for the entire project, before placing the mixture. Clearly
identify and maintain these intervals until project completion.

420.4.7Surface Quality: Provide a finished surface free framcessive scratch marks,
tears, rippling, and other surface irregularities. Do natlee r i ppl es greater
measuredbyai oot straight edge. Do not | eave te:
inches long, or other marks greater than 1 inch wide and 1 inch long. If the finished surface
exceeds the described toleransmp work immediately and determine appropriate correct
action. Review corrective action with the Engineer before resuming production.

Place longitudinal construction joints and lane edges to coincide with the proposed painted
lane lines. Construcbhgitudinal joints with less than 3 inches overlap on adjacent passes and

no more than 3u8 i nch over Hoatptraight edgek iPaces a s
successive passes to prevent ponding of water on tep@ side of the overlap. Construct
neat and wuniform transverse joints with | es:¢

joint as measured with a 0ot straight edge. Provide neat and uniform lane edges with no
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more than 2 inches of horizontal variance in 100 feet. If defe@ints or edges are placed,
stop work and take corrective action and reviewed by the Engineer.

420.4.8Traffic Control:
to prevent pickup by vehicle tires. The new surface muablesto carry normal traffic without
damage within one hour of application. Protect the new surface from damage at intersections
and driveways. Repair all damage to the mixture caused by traffic. All costs associated with

this repair work will be borneybthe Contractor.
accordance with Section 636, and Manual on Temporary Traffic Control for Streets and

Do not allow traffic on the mixture until it has cured sufficiently

Highways, 2006 Editigror as directed by the Engineer.

420.4.9Weather and Seasonal Limitations:
1. Place themixture when the air and pavement temperatures are at least 45 °F.

Otherwise Traffic Control will be in

2. Do not place mixture in rain or inclement weather or when temperatures are forecast to
be below 32 °F within 24 hours of completion of the work.

420.4.16Quality Control:

Produce a mixtre that will meet the JMF and the quality

control tolerances. Notify the Engineer immediately if the quality control test results exceed
any of the tolerances and stop mixture production. Identify the cause of the excess deviation
and determine the cattive action necessary to bring the mixture into compliance. Secure

the Engineerds approval bef ore resumi
Micro Surfacing Quality Control Tolerances
Aggregate Gradation Tolerances (z) from JMF
Sieve Size |[#4 #8 #16 |#30 # 50 # 100 # 200
Tolerance |5.0% |5.0% |5.0% |5.0% 4.0% 3.0% 2.0%

General Quality Control Tolerances ()

Asphalt Cement Content Single Test

0.5 % from JMF

Asphalt Cement Content Daily Averay

0.2 % from JMF

Application Rate:

2 Ib/sq yd (as determined by 1000 ft yield chéq

Sand Equivalent Test (AASHTO T17¢

7% from JMF

Verify and document quality control with the following minimum measures:
Fine Aggregate: Sample from the project stockpile and test for gradation at one

1.

test per 500 tons of aggregate or one test @gofmixture production, whichever

is greater.

Sand Equivalent Test (AASHTO T176): Perform a minimum of one test for each

project aggregate stockpile.
Asphalt Content: At least three times per day, on a random basis, calculate the
percent asphalt conteof the mixture using the equipment counter readings.
Application Rate: At least three times per day, on a random basis, calculate the
yield of the course being placed using the equipment counter readings.
Documentation: Complete a daily report that ilucles the following information.
Complete a separate daily report for each truck mounted machine:
a. Control section, job number, route, Engineer
b. Date, air temperature
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Control settings, calibration values

Unit weight of emulsion (Ibs/gal), percent residuemulsion

Beginning and ending intervals

Counter readings (beginning, ending, and total)

Length, width, total area (sqg yd), weight of aggregate, gallons of emulsion

Percent of each material including asphalt cement

Application rate, (Ibs/sq yd), combinedmipation rate, (Ibs/sq yd)

JMF (percent Portland cement, percent emulsion, gradations, percent

asphalt cement)

Contractords authorized signature
. Calibration forms

QC aggregate gradations

Aggregate certification

Asphalt emulsion bill of lading

QC sand egualent test results

LT OSI AT ToTQTOQ0

For Quality Assurance purposes, samples for gradation will be taken from aggregate
stockpiles designated by the Contractor for use. The frequency of sampling and testing will
be established by t he Ecougentaeptancekmograndandilgcal n t h
conditions encountered.

420.5MEASUREMENT AND PAYMENT:

Payment foMicro Surface, Multiple Coursmcludes all materials, equipment, labor for
preparing the surface, placing the micro surfacing mixture and complyihall requirements.

The placement includes application of afilling and/or leveling course and a surface course for
full width coverage as specified in the contract documents.

Payment forMicro Surface, Single Cours@&)cludes all materials, equipnt, labor for
preparing the surface, placing the Micro Surfacing mixture and complying with all requirements.
The placement includes application of a single course of mixture for full width coverage as
specified in the contract documents.

The completed wrk as measured will be paid for at the contract unit price for the Items
detailed in Section 420.6.

Materials placed in stockpiles or on the road not meeting the required tolerances may be
accepted at a reduced price if it is not considered detrimentaktlife of the treatment by the
Engineer in accordance with ISSAJA3, Section 3. The following price adjustment schedule will
be used when appropriate and applied accordingly to representative material:

(i.) One percent reduction in the bid price per squyard for each ongenth percent the

asphalt content is out of tolerance.

(i.) Onequarter percent price adjustment in the bid price per square yard for each one
percent that the aggregate gradation is out of the job mix range.

(iii.) One and a half percent reductionthe bid price per square yard for application rate
dropping below the established rate by more than 2 Ib/sq yd. If the application rate
drops below the established rate by more than 3 Ib/sq yd, the material will not be
accepted and measures will ngedbe taken by the contractor to correct for such
deficiency
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Price adjustments under 1, 2, and 3 above shall apply concurrently; however, price
adjustment will not apply in the event the material is rejected. The disposition of rejected material
will be subject to the approval of the Engineer

420.6PAY ITEMS:

ITEM DESCRIPTION UNIT
420001 Micro Surface Multiple Course Square Yard (Meter)
420002* Micro Surface Single Course Square Yard (Meter)
420003* Micro Surface Rut Fill Ton (TN)

*Sequence numlve
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DIVISION 500
RIGID PAVEMENT

SECTION 501
PORTLAND CEMENT CONCRETE PAVEMENT

501.9PLACING CONCRETE:
ADD THE FOLLOWING SUBSECTION

501.9.1Safety Edge: Concrete safety edge shall be constructed on the outside pavement
edge using a wedge shapeatireg the requirements of the plan details.

Safety edge is not to be used through intersections, against curb or barrier, or when directed
by the Engineer. The paving operation shall allow for automatic and/or manual transitions at
cross roads, drivewayand intersections. The Engineer may allow short sections of handwork
for transitions at driveways, intersections, interchanges, and bridges.

501.13SURFACE TOLERANCE :

DELETE THE CONTENTS OF THESUBSECTION AND REPLACE THE
FOLLOWING.

The smoothnessf the riding surface will be determined using the procedures outlined in
Section 720. When corrective action is needed, the diamond grinding operations shall be in
accordance with sectid&08.

501.22METHOD OF MEASUREMENT:
ADD THE FOLLOWING TO THE ENDOF THESUBSECTION:

No additional measurement is necessary nor will addition compensation be allowed for the
placement of Safety Edge.

501.23BASIS OF PAYMENT:
501.23.1.1General:
501.23.1.1;

DELETETHE CONTENTS OFSUBSECTION 501.23.1.1 AND REPLACWITH THE
FOLLOWING:

The measurements which represent the thickness of the sampling units shall be
analyzed to determine the average value of the pavement thickness. This value will be
used to determine the degree of compliance with the provisiongigeirf®01.19 and to
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develop certain factors to be used in the derivation of equitable deductions as set forth in
501.23.1.2 and 501.23.1.3, in the event the provisions of this Specification are not met.
No payment will be made for pavement areas thaO&22T or less in thickness, the
areabeingdefined in the manner set forth in 501.19.2. Any area of pavement which is
deficient in thickness by more than 0.7 inches (18 mm) and is considered by the Engineer
to be inadequate to perform satisfactorilylsha removed and replaced at no added cost
to the Division. The balance of the item, the portion of the item not treated in the manner
set forth above, will be treated in the manner set forth in 501.23.1.2 or 501.23.1.3.
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DIVISION 600
INCIDENTAL CONST RUCTION

SECTION 601
STRUCTURAL CONCRETE

601.ZMIXING:

DELETE THE THIRD PARAGRAPH IN THE SUBSECTION ANBREPLACEWITH
THE FOLLOWING:

When a truck mixer or agitator is used for transporting concrete, the concrete shall be
delivered to the site of worknd discharge completed within one and -bia#f hours after the
addition of the cement to the aggregates. Each batch of the concrete delivered at the job site shall
be accompanied by a batch ticket that contains complete batching information, includhatrthe
weights (or batch volume, in the case of water) of all materials in that batch of concrete. In adverse
weather or under other conditions contributing to quick stiffening of the concrete, or when the
temperature of the concrete is 85° F (30° C) lmve, the time between the introduction of the
cement to the aggregates and the discharge shall not exceed one hour. When a truck mixer is used
for the complete mixing of the concrete, the mixing operation shall begin within one hour after the
cement habeen added to the aggregate.

ADD THE FOLLOWING AFTER THE FIFTH PARAGRAPH IN THE SUBSECTION:

For all classes of concrete except Class H and concrete for specialized overlays, the total
amount of water in a concrete mix, including any water added gohhste, shall not be more
than the amount which would cause the watment ratio (w/c) of that concrete mix to exceed
the w/c which corresponds to the Mix Design Approved Strength, as outlined in Section 5.4 of MP
711.03.23. The maximum water amoumdl$also be shown in Attachment 4 or 5 of MP 711.03.23
for all approved concrete mix designs. However, under no circumstances shall the w/c in Table
601.3.1A be exceeded.

601.12FINISHING CONCRETE SURFACES:
601.11.4Finishing Concrete BridgeDecks:
601.11.4.3Straightedge Testing of Hardened Bridgéecks:

DELETE THE CONTENTS OF SUBSECTION 601.11.4.3AND REPLACE THE
FOLLOWING:

When finishing has been completed and the concrete has hardened sufficiently, the
surface shall be given a further test fameness with a rolling straightedge or a certified
inertial profiler and operator (see Section 720.2.). When aswling straightedge areas
showinghigh spotsof morethan1/8inch (3 mm) shall be marked by the Engineer. When
an inertial profileris used, the data shall be analyzed by using the rolling straight edge
simulationon the mostrecentversionof ProVal Software. Areasshowingmorethanl1/8
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inch(3mm) on the rolling straight edge simulation will be mapped showing locations. Only
when drected by the Engineer, such areas that are higher than 1/8 inch (3 mm) shall be
groundwith anapprovedyrindingtool, utilizing carborundunstonesor industrialdiamond
wheels;grindingshallbedoneto anelevationwheretheareaor spotwill notshowasurface
deviation in excess of 1/8 inch (3 mm) when tested with the 10 feet (3.048 meter) rolling
straightedge, except that the maximum depth of grinding shall not exceed 1/4 inch (6 mm).
The ground areas shall be treated as directed by the Engineee iMaénitial deviation
fromthestraightedgés 1/2inch (13mm)or more,theContractomwill berequiredto remove
and replace the complete pour in which the areas not meeting the required tolerance are
located.

After grinding,all areaseitherhigh or low, not meetingtherequirementsf 1/8inch (3
mm) tolerance will be measured and disposition of these areas will be as set forth in
601.15.2

601.13PROTECTIVE SURFACE TREATMENT:
601.13.3Concrete Protective Coating:

DELETE THE ENTIRE SUBSECTION 601.13.3 AND REPLACE WITH THE
FOLLOWING:

601.13.3Concrete Protective Coating: This section covers requirements for materials to
be used as surface finishes for designated surfaces of concrete structures. The masonry
coatings must hide form marks, plaés, and other minor irregularities and prevent
deterioration, spalling, and other damage to the concrete due to the action of the weather and
deicing chemicals. The Engineer will inspect all concrete surfaces to be coated as stated in the
plans and/or @ntract documents. The field painting (coating) of concrete structures shall
follow the provided requirements set forth in this specification unless otherwise noted in the
Contract. This specification shall apply to surface preparation, coating apljcaintractor
responsibilities, environmental and worker protection, and waste handling/disposal. All
structures shall be pi@eaned and washed in accordance with Section 685 of the Standard
Specifications. The Engineer will ensure a satisfactory ardisurface finish prior to coating
operations. This section shall apply only when the pay item for concrete protective coating is
included in the plans.

601.13.3.3Physical Requirements of Coating:Physical requirements shall conform
to Section 711.2.

601.13.3.2Concrete Surface Preparation: All concrete surfaces to receive a
protective coating shall be prepared in accordance with S§PC3, Surface Preparation
of Concrete, SSPThe Fundamentals of Cleaning and Coating Concrete, ASTM D4258
Standad Practice for Surface Cleaning Concrete for CoatiAd). surfaces to receive a
protective coating shall be thoroughly cleaned and kept free of oil, form oil, grease, dust,
dirt, mud, curing compound, release agents, loose patching mortar, or anybttenses
that may prevent bonding.
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601.13.3.3Paint Application Requirements: The following surfaces shall be coated,

including all beveled edges.

1) Bridge Abutments and WingwalisEvery exposed surface above a point six inches
below ground or fill line Exclude where epoxy coating is applied.

2) Bridge Pier Cap$ The tops (including exposed surfaces of pads, pedestals, and
keys), sides and ends. Do not apply the coating to bearing areas. Exclude where
epoxy coating is applied.

3) Bridge Superstructure The tops, inside and outside faces, and ends of all barrier
walls, parapets, curbs, and points that will be exposed. Do not apply the coating to
the riding surface of the bridge deck.

4) Exposed Surfaces of Substructure and the Superstrucalrsurfacesdentified
in 1), 2), and 3) above and the underneath surfaces of slab overhangs that are outside
of exterior girders and the exterior side and bottom of exterior beams or girders, the
interior windows of barriers, and all exposed surfaces of piers amthabts.
Extend the masonry coating from a point six inches below ground line to the top of
the exposed surface.

5) Any other area as designated within the contract plans not mentioned above.

601.13.3.3.2Weather Conditions: Painting shall not be done whdhe ambient
temperature is below 40° F (5° C) or above 100° F (38° C), or the relative humidity above
90 percent. Painting will only be permitted between the dates of April 15th through
October 15th. There will be no painting permitted to occur inagéeldecontainment.

601.13.3.3.Paint Storage: Paint and thinners shall be stored in a temperature
controlled environment between 40° F (5° C) and 100° F (38° C). At no time will paint be
used beyond the manufacturerds shelf |ife.

601.13.3.3.3Faint Application: The paint shall be applied by spray, brush or roller
methods. Brushes or rollers, when used, shall have sufficient body and length of bristle or
roller nap to spread a uniform coat. Small touphareas may be brushed or rolled, if
approvel by the Engineer.

Use of an agitated pot shall be mandatory in spray application. The agitator or stirring
rod shall reach within 1 inch (25 mm), of the bottom of the pot and shall be in motion at
all times during paint application. Coatings shallniged in strict accordance with the
coating manufacturerds written instruction
to thin or adjust the solvent balance of the paint. The type and amount of solvent to be
used shall be that listedonthecoaf manuf acturerds product da
Upon thinning, the dry film thickness requirement shall still be met by appropriately
increasing the wet film thickness.

Application requirements and drying times between coats shall be in aco®nan
the manufacturerdés recommendati ons.

Spray guns must be equipped with the recommended size tip for the paint product being
applied and shall be held perpendicular (90 degrees) to, and at, the proper distance from
the receiving surface. Complet®tection shall be provided by the contractor against paint
spatter, spillage, overspray, wiabwn paint, or similar releases.
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Appropriate containment shall be placed around the work area to protect public and
private property. Staging must be adequat provide access to all areas being painted.
Violation of these requirements causing excessive paint waste will be justification for the
WVDOH Engineer to order the Contractor to cease all work on the project until corrective
action has been taken. Theethod of cleaning and/or replacement shall be submitted to
the Engineer in advance for approval.

Coating application shall be suspended any time the ambient temperature or the
temperatur e of t he concrete does not co
recommendations.

Prior to application of the materials, furnish the Engineer with copies of the coating
materi al manufacturerds brochures or bookl
conformity with the man ubpplgthewnmaterial@dtaunifarm t t e n
rate of at least 50+ 10 ft2/gal (1.75+ 0.35 m2/L).

Satisfactorily repair or remove any portions of the coating that are not clean, uniform
in color, texture, thickness, tightly bonded, or that are damaged before fieptatce of
the project and replace them with an acceptable finish and coating.

Provide a neat uniform appearance, and prevent the coating from being dripped,
sprayed, or otherwise deposited upon concrete and surfaces not designated to receive the
coatirg. Remove any objectionable deposits or material and repair the surfaces to the

A

Engineero6s satisfaction.

601.13.3.4Environmental, Worker Protection, And Waste Handling:

601.13.3.4.4General: Environmental protection shall be used when cleaning,
pairting, welding or cutting an existing bridge. The containment class, emission
assessment methods and levels as defined by the current revision of SSPC Guide 6 shall be
as stated in the contract documents. The specific pollution control system which is
propoosed for the complete capture, contai nm
material 06 generated by the work shal.l be i

601.13.34.A Spent M aThie shallainclade material generated by surface
preparation operationsnd shall be disposed of in accordance with Section7 of SSPC SP
13. The Contractor shall, at the Contract
and analyze the Aspent material so. The | a
or by anothes t a t e-éguival@ri. RCertification will be provided to the Engineer prior
to the beginning of work. The waste transporter for both hazardous arthnartous
waste will be | isted on the Contractoros C

601.13.34BPer mi t s f or Di s pos &hall beinadectdaneewith Mat e |
Section 107.2, Permits, Licenses, and Taxes or any other applicable sections of Section

107. The fAispent material o shall not be di
noase shal/l ARspent material o be all owed t
transport.

601.13.3.4.4Additional requirements for all classes of containment: Contractor
will provide ground covers beneath the containment area and all equipmentspitisre
are possible to capture inadvertent spills or leaks of debris. Extend the covers a minimum
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of 5 feet beyond the area to be covered. Debris shall be removed from the covers at least
once per shift, or as directed by the Engineer. If the groureblfethe structure serves as

the base of the containment, install and maintain air and dust impenetrable materials such
as solid plywood panels or flexible materials such as tarpaulins. Provide expbvemn

lighting inside containment for all paint dmation. Maintain a minimum of 10 foet
candles for surface

601.13.3.85Contractor Responsibilities:

601.13.3.5.4Concrete Protective Coating Materials: Select masonry coatings from
the Departmentods List of AppeallyscgnMabeer i al
by its name, trademark, container, or other feature. All materials shall conform to 711.5.3.

601.13.3.6inspection Requirements:

601.13.3.6.4inspection of Applied Paint If in the opinion of the Engineer the
coating has flaws o#r than deficiencies in the prescribed dry film thickness, the material
shall be repaired or shall be removed and replaced. Defects in the film, including but not
limited to runs, sags, muctacking, lifting, overspray, and dry spray, shall be corrected
until a continuous uniform film has been applied.

Excessive film thickness shall be reduced and insufficient film thickness shall be
increased. If the thickness of the finish coat is reduced, a thin coat of the finish shall be
reapplied to seal the surtaand to blend the area into the surrounding coating. Depending
on the defect, total removal and replacement of the effected coating may be required. No
unsightly runs or sags shall be visible. All "maghcking” and/or "dry overspray" in the
paint film shall be removed. Calibration of the thickness gage and dry film thickness
measurements shall be in accordance with MP 708.40.00.

601.13.3.6.2Access for Inspection The Contractor shall furnish suitable safe access
and shall provide a time mutuallgreed to for inspecting the structural concrete prior to
and after each coating. The Divisionds i n:¢
suitable safe access, rubber rollers or other protective devices shall be used. Metal rollers
or clamps ad other types of fastenings that will mar or damage freshly coated surfaces
shall not be used. No temporary attachments, supports for access, or forms, shall damage
the coating system. Any damage that occurs from such devices shall be repaired to the
sdisfaction of the Engineer at the Contractors expense.

601.13.3.6.Repair Procedures for Field Paint Deficiencies All field repairs to the
coating shall be made in strict accordance with the coating manufacturer's
recommendations, except where thguieements listed in this specification are more
stringent. Any products used during repairs to the coating deficiencies shall be from the
same manufacturer as the coating being repaired. Surfaces that will be inaccessible for
coating after erection shdike repaired and/or recoated prior to erection. The Engineer is to
review and accept a repair plan before deficient areas are repaired. The requirements
specified herein for provisions for inspection, mixing, thinning, temperature and humidity,
and applicabn shall govern the coating of the repaired areas. In order to avoid abrupt
changes in paint thickness, the area adjacent to repair areas shall transition from zero paint
thickness to full system thickness within not less than 3 inches (75 mm) of tivearejpa
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by means of sanding the transition area. The requirements for the dry film thickness of the
repair coats are the same as those specified for the paint system.

601.13.3.7Submittals: Submittals shall be forwarded through the Prime Contractor
andbe accepted by the Engineer prior to commencement of the subject work. This is the
responsibility of both the Fabricator and the Field Contractor. Electronic submittals will
be accepted.

601.13.3.7.4Quality Control Plan for Painting: Minimum requiements and
document form are set forth in MP 688.02.20.

601.13.37.2Zontainment/Disposal Environmental Control Plan for Existing
Concrete Structures: Minimum requirements and document form are set forth in MP
688.03.20.

601.15BASIS OF PAYMENT:
60115.2-Price Adjustments:

DELETE THE CONTENTS OF SUBSECTION 601.15.2 AND REPLACE THE
FOLLOWING.

The Contractor will be assessed equitable deductions of tfigatgollars ($25.00) per
square foot (twdhundred seventy dollars ($270.00) per square meter areas of bridge
decks not meeting the specified 1/8 in (3mm) tolerance angpectfiedto be removednor
directedto be ground,andfor anyareaghathavebeenground but do not meet the specified
tolerance. Deviations will be tested with a 16tf(8.048 meter) rolling straightedge or using
certified inertial profiler and operator (See Section 720.2). Inertial profiler data will be
analyzed by using the rolling straight edge simulatioP@Val Software.

Concrete not found in compliance withet requirements of 601.4.4 for compressive
strength will be paid for at a reduced contract price in accordance with the folfowmga:

. f X
Percent Reductior = 0.6f5-5
Where:
f = Design Strength, pgMPa)
X = Observed Strengtipsi(MPa)
s = Standardeviation

The percent reduction shall be applied to the sublot with theti@ngth.

SECTION 603
PRESTRESSED CONCRETE MEMBERS

603.2MATERIALS:

ADD THE FOLLOWING SENTENCE AT THE END OF THE SUBSECTION:
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Component materialssed in the fabrication of precast and prestressed concrete members,
and any ship loose materials pertaining to precast and prestressed concrete items, shall be approved
in accordance with MP 603.02.10.

603.2.kInspection and Testing:
DELETE PARAGRAR ONE AND REPLACEWITH THE FOLLOWING:

A representative of the Engineer shall have free entry at all times, while the work on the
Contract is being perfor med, to all parts
manufacture of the materials order&the manufacturer shall afford the representative of the
Engineer, without charge, all reasonable facilities to satisfy themselves that the material is
being furnished in accordance with these specifications. Inspection and acceptance procedures
for predressed concrete bridge members shall be in accordance with MP 603.10.40.

603.6CONCRETE:
603.6.2Mix Design:

DELETE THE FIRST PARAGRAPH OF THE SUBSECTION ANREPLACEWITH
THE FOLLOWING:

Concrete mixtures shall be established initially by methodsccordance with ACI 301,
Chapter 4. Class-B concrete mixtures shall be developed in accordance with MP 711.03.23
and the requirements of this Section, not the ACI methods. Mixes may be designed either by a
commercial laboratory or by PCI certified coete plant personnel. Prior to adoption of a mix
design as a plant standard, it shall be field tested by use of the production plant batching and
mixing equipment, construction methods, and curing to be used in production of the members.

SECTION 604
PIPE CULVERTS

DELETE THE ENTIRE CONTENTS AND REPLACE WITH THE FOLLOWING:

604.:DESCRIPTION:

This work shall consist of the construction or reconstruction of pipe culverts, in accordance
with these Specifications and in reasonably close conformity withrtes, Igrades, dimensions,
and locations shown on the plans or established by the Engineer.

604.2MATERIALS:
Materials shall conform to the following requirements of Division 700, except as otherwise
noted:

MATERIAL SUBSECTION
Aluminum Structural Plate & Culvert 713.18
Aluminum Coated Corrugated Steel Pipe and Pipe Arch 713.24
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MATERIAL SUBSECTION

Bitumen Sealant 708.9
Controlled Low Strength Material (CLSM) 219
Concrete End Section for Arch, Elliptical, or Round Concrete ¥ 714.8

704.6, Clasd
Crushed Aggregate or Class 3

End Section for Corrugated Steel Pipe, Safety Slope, or Pipe 713.20
702.1.2702.1.5

Fine Aggregate and 702.6, or
702.2
Granular Material 716.1.1.2
High Density Polyethene Pipe (HDPE), Profile Wall 714.19
High Density PolyethenPipe (HDPE), StedReinforced 714.26
Polypropylene Pipe 714.24
Polyvinyl Chloride (PVC) Pipe 714.22
Precast Reinforced Concrete Box Culverts 714.7
Reinforced Concrete Elliptical Pipe 714.4
Reinforced Concrete Pipe 714.2
Reinforced Concrete p& Arch 714.3

When the locations of manufacturing plants allow, the plants may be inspected periodically
for compliance with specified manufacturing methods, and material samples may be obtained for
laboratory testing for compliance with material qtyatequirements. This may be the basis for
guality acceptance of manufactured lots.

All materials will be subject to inspection for acceptance as to condition at the latest
practicable time the Engineer has the opportunity to check for compliance @morduring
incorporation of materials in the work.

All references to "corrugated steel pipe" are considered applicable to the paving classes
(paved invert, full paved, etc.) for which the base metal conforms to AASHTO M 218 or AASHTO
M 274.

604.2.1Quality Control Testing: Quality control of the granular material and crushed
aggregate is the responsibility of the Contractor as specified in 106.1.

The Contractor shall maintain necessary equipment and qualified personnel to perform all
sampling and tégg necessary to determine the magnitude of the various properties of the
material governed by the Specifications and shall maintain these properties within the limits
of the Specifications.

The Contractor shall submit a quality control plan detailimg methods by which the
quality control program will be conducted. This plan, prepared in accordance with the
guidelines set forth in the appropriate portions of MP 307.00.50 and MP 717.04.21, shall be
submitted to the Engineer at the preconstructionezente. The work shall not begin until
the plan is reviewed for conformance with the contract documents.

604.2.2Acceptance Testing: Quality control sampling and testing performed by the
Contractor may be used by the Division for Acceptance.
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604.23-Sampling and Testing: Frequency of sampling and testing shall be in accordance

with the contractordés quality control pl an.
gradation shall be as indicated in Attachment 1 of 3@P.00.50. The materiahall be

sampled in accordance with M0.00.06. The minimum sampling and testing frequency for
compaction will be in accordance with MR7.04.21.

604.2.4Acceptance Plan:
604.2.4.1Compaction: Compaction of backfill material shall meet 604.8.

604.2.4.2Gradation: The material shall be sampled and tested in accordance with
Section 604.2.3. Acceptance for gradation shall be based on test results of consecutive
random samples from a lofA sublot is the quantity of material represented by a single
gradation tests defined in MP 700.00.06A lot shall be considered the quantity of
material represented by an average test value, not to exceed five sublots. In the case where
only one sample is needed for the total plan quantity, the sublot slcalhbielered the lot.

The average shall start on the second sample result. The average is continued for the
third through fifth sample result, averaging all previous sample results. Thereafter, only
the last consecutive five sample results will be avetage., second test value through
sixth test value, third test value through seventh test value, and so forth as defined in MP
300.00.51.

When the test value of a lot and the test value of the last sublot, or when the last three
consecutive individual 8¢ values of a lot fall outside the gradation limits of Table
704.6.2A the lot of material represented will be considered nonconforming to the extent
that the last of its sublots are nonconforming. When this occurs, the last sublot shall have
its price agusted in accordance with Table 604.14.1.

604.2.4.3Degree of NonconformanceWhen a sublot of material is to have its price
adjusted, the percentage point difference between the nonconforming test value and the
specification limit shall be determined feach sieve size determined to be nonconforming,
and this value shall be multiplied by its appropriate multiplication factor as set forth in
Table 604.2.4.3
TABLE 604.2.4.3

Nonconforming Sieve Siz¢ Multiplication Factor
1%in. (37.5 mm) 1.0
¥ in. (19 mm) 1.0
No. 4 (4.75 mm) 1.0
No. 40 (425 pm) 1.0
No. 200 (75um) 2.0

The total measure of nonconformance of an individual sublot is the sum of all
nonconformance of an individual sieve sizes of that sublot.

When the total degree of nonconformahes been established and it is 12.0 or less,
the material will be for at an adjusted contract price as specified in Table 604.14.1.

When the degree of nonconformance is greater than 12.0, the nonconforming sublot
shall be resolved on an individual basexqjuiring a special investigation by the Engineer
to determine the appropriate course of action to be followed.
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CONSTRUCTION METHODS

604.3GENERAL:

Subject to the provisions prescribed, the flow line of a pipe culvert may be altered from
that shown orthe plans.

Galvanized steel pipe or bands shall not come in contact with aluminized steel pipe or
bands.

The diameter of pipe, as used in this Section, is the largest dimension, horizontal or vertical.

604.4TRENCH EXCAVATION:

604.4.12Pipe Culverts 18Inches (450 mm) Through 96 Inches (2400 mm)n complete
or partial fill sections, before trenching is begun, the fill shall be constructed for a minimum
distance of six diameters on each side of the pipe and to a height of 2 feet (600 mm) over the
top d the pipe or to the surface of the completed embankment if less than 2 feet (600 mm)
above the top of the pipe.

The minimum width of the trench, in either cut of fill sections, shall be calculated using
the formulas below. The Contractor shall insee#hese minimums to a width that allows the
jointing of the pipe, and adequate placement and compaction of the backfill.

Pipe Culverts of 36 inches (615 mm) diameter or less:
= Outside Diameter + 18 Inches (450mm) on each side of the pipe

Pipe Culvets with diameter greater than 36 inches (615 mm)
= Qutside Diameter + 24 Inches (600 mm) on each side of the pipe

604.4.1.1Pipe Culverts Installed Using Controlled Low Strength Material (Type
F Trench): When using a controlled low strength mater@lLEM) the width of the trench
shall not be less than the Outside Diameter plus 6 inches on each side of the pipe.

604.4.2Pipe Greater Than 96 Inches (2400 mm):In complete or partial fill sections,
before trenching is begun, the fill shall be congddor a distance of six diameters on each
side of the pipe and to a minimum height of 25 percent of the vertical dimension of the pipe.

Installation of the pipe shall be as detailed in the plans, including the type and amount of
backfill and bedding.

The Contractor shall submit shop drawings detailing all erection procedures including
anticipated movements during backfilling operations. Backfill operations shall also be detailed
to show lift thicknesses, sequence of lifts and shape of the culverg dioese operations.

The Contractor shall submit a plan of field control for the installation insuring the pipe is
erected in accordance with the shop and erection drawings.

604.4.3Structural Plate Box Culvert: Excavation for the foundations of sttural plate
box culvert shall be in accordance with 212.3.

604.4.4Precast Concrete Box Culvert: The minimum width of the trench shall be 18
inches on each side of the box culvert.
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604.5BEDDING:

Unless otherwise noted in the plans, bedding sloaform to the following requirements.
Rigid pipe bedding shall be granular material or crushed aggregate with a 3 inch (75 mm) minimum
thickness. Flexible pipe bedding shall be crushed aggregate with a 4 inch (100 mm) minimum
thickness. The bedding neaial placed under the middle 1/3 of the pipe diameter shall be loosely
placed and uncompacted to allow for cradling of the pipe bottom. Bedding outside of the middle
1/3 shall be compacted.

When rock or unyielding material is present in the trench bpt® inches of granular
material shall be installed below the bottom of the pipe or box culvert.

Box culvert bedding shall be fine aggregate withiach (100 mm) minimum thickness.

604.6LAYING AND JOINING:

604.6.2Rigid and Flexible Pipe and Concre¢ Box Culvert: The pipe/culvert placing,
unless the Contractor is otherwise directed, shall begin at the downstream end of the
pipe/culvert. The lower segment of the pipe/culvert shall be in contact with the bedding
throughout its full length. Bell orrgove ends of pipes and outside circumferential laps of
corrugated steel pipe shall be placed facing upstream.

Paved or partially lined culverts shall be laid so that the longitudinal centerline of the paved
segment coincides with the flow line.

Rigid pipes/culverts may be of either bell and spigot or tongue and groove design, unless
one type is specified. The method of joining pipe sections shall be such that the ends are fully
entered, and the inner surfaces are reasonably flush and even. Jaigisl foipes/culverts
shall be made with flexible gaskets that conform to ASTM C443 or bitumen sealant combined
with an external sealing wrap which conforms to ASTM C877, Type lll. All joints shall be
installed to form a leak resistant seal.

Flexible ppes shall be joined by bell and spigot joints, and the pipe shall be installed to
preserve the alignment, provide a leak resistant joint that conforms to ASTM D3212
performance requirements, and prevent the separation of sections.

Pipe culverts shall baspected before any backfill is placed. Any pipe found to be out of
alignment, unduly settled, or damaged shall be removed dadirer replaced.

604.6.2Structural Plate Box Culvert: Plate box culvert shall be set on footings as shown
on the PlansBeginning at the upstream end, the first side plates shall be set on the base angles.
Then the remaining side plates and the top plates shall be bolted into place using only enough
bolts to hold them without tightening securely. Drift pins may be tsedsist in matching
bolt holes. Temporary props may be used to hold plates in place until connections are made.
After the plates comprising the first set have been assembled, the next set shall be placed in
the same manner, finishing each set of pidées with a top plate before placing in the same
manner, finishing each set of side plates with a top plate before placing the next set of side
plates. New plates shall be lapped one corrugation on the outside of the preceding plates.
When all the plas are in position, the remaining bolts shall be inserted and all nuts firmly
tightened. Steel bolts shall be torqued during installation to a minimum of -1 {tL35
Newton meters), and a maximum of 30Mb&. (400 Newton meters), Aluminum bolts ke
torqued during installation to a minimum of 109s., (135 Newton meters), and a maximum
of 150 ftlbs. (200 Newton meters). For power driven tools, the-balgeriod may vary from
2 to 5 seconds. Bolts shall be of sufficient length to profada full nut.
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604.7: Bank

604.8BACKFILLING:

The use of a bulldozer or other bladed equipment in placing backfill is expressly forbidden.
Mechanical equipment with various type buckets may be used. All pipe, after being bedded and
backfilled, shd be protected by a 4 feet (1200 mm) cover of fill, or more if necessary, before
heavy equipment is permitted to cross during the construction of the roadway. The Contractor will
be held responsible for any damage to the pipe resulting from movementimihent over the
structure.

604.8.%Initial Backfill Zone: Rigid Pipe initial backfill material shall be suitable granular
material free from particles larger tha¥4linch (40mm), crushed aggregate, or controlled low
strength material For flexiblepipe, theinitial backfill material shall be crushedjgregater
controlled low strength materiallhe initial backfill material shall be placed along the pipe in
layers not to exceed 4 inches (100 mm) and compacted to 95% standard proctor; to a minimum
of the spring line for rigid pipe and to a minimum height of 6 inches (150 mm) over the top of
flexible pipe. Controlled low strength material shall be placed according to Section 219; and
any type of CLSM may be used. Unless otherwise specified inahs,flCLSM can be used
as a substitute for granular materi al or cru

Care shall be taken to compact the material under the haunches of the pipe, to place the
backfill evenly on each side of the pipe to retairvégtical axis, and to avoid displacement.
The backfill and compaction efforts shall be advanced simultaneously on both sides of the
pipe.

Box culvert initial backfill material shall be suitable granular material free from particle
sizes larger than-1/2 inch (40 mm) or crushed aggregate. Unless otherwise noted on the
plans, it shall be placed to a minimum of 12 inches (300 mm) over the top of box culvert.

604.8.2Final Backfill Zone: Unless otherwise noted in the plans, the area above initial
badfill zone shall be suitable random material free from particles larger than 1 inch (25mm),
crushed aggregate, or controlled low strength material. This method of backfilling and
compacting shall be followed until the top of the trench is reached.

604.8.3Backfill Testing: The quality control testing and acceptance of CLSM shall be
according to 219.

The quality control testing and acceptance for compaction of the random backfill material
shall be in accordance with applicable sections of 207 afdgranular material according to
716, and crushed aggregate according to 717, with the following exception:

Testing will be conducted on both sides of the pipe and testing within a lot may include
tests on both sides of the pipe. For pipe installatiorms embankment where existing tests
are on file for the adjacent embankment material, the target percentage of dry density for the
pipe backfill will be equal to the average of the X values for the tests in the adjacent lots of
embankment material or minimum value of 95, whichever is greater. For embankments
where no tests are on file, the target percentage of dry density will be 95. A lot shall have five
(5) density tests performed for quality control.

For pipes less than 60 inches (1500 mm) amubter, a lot will normally consist of the
guantity of backfill required for each 75 linear feet (23 m) of pipe installed.
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For pipes 60 inches (1500 mm) in diameter and larger, a lot will normally consist of not
more than 5 lifts of backfill. For pipeith lifts of backfill placed for the full length of the pipe,
a sublot will normally consist of a lift of backfill placed on both sides for the full length of the
pipe. For pipes that are backfilled in segments, a sublot will normally consist of @étftidiil
placed on both sides for the length of each segment of pipe backfilled.

Backfill placed outside embankments and roadbed is to be compacted to or better than the
average total dry density for the existing soil. An average total dry densityendittermined
from representative density tests conducted for each existing soil. Quality control testing will
normally consist of one test per 100 linear feet (30 m) of pipe installed, and lot evaluations are
not required. The moisture tolerance is agplicable.

604.9FIELD PAVING:

The Contractor may pave with Portland cement concrete or use shotcrete. If practicable,
such paving shall be delayed until completion of the fill over the structure. Before the placing of
the paving, the surface of tipdates shall be cleaned. The Portland cement concrete or shotcrete,
mesh reinforcement, fastening of mesh, and paving dimensions shall be as specified and the
minimum thickness over the crest of the corrugations shalaenthes (40 mm).

Concrete usedhall have a design 28y compressive strength of 3,000 psi (21 MPa)
(equivalent to Class B in 601.3); concrete may be hand mixed and shall be handled and placed as
directed by the Engineer. After initial set has taken place, the paving shall be thodegd moist
by sprinkling for three days. Liquid membraieeming compound, conforming to 707.9 may be
used for curing at a minimum application rate of one gallon per 150 square feet (0.25 litef)s per
of concrete surface. Other methods of curing &used if approved by the Engineer.

Field paving with shotcrete shall conform to the applicable provisions of 623. When
paving with shotcrete, the exposed surface shall be brought to a uniform surface by screeding or
troweling. After completion of # shotcrete paving, the rebound material shall be cleaned from
the culvert above the paved surface. Shotcrete shall be cured by (a) covering with burlap mats and
keeping them wet for at least seven days after placing, (b) flooding for a period of atleast
days or, (c) applying liquid membrane curing compound, conforming to 707.9, at a minimum rate
of one gallon per 150 per feet (0.25 liters pef) of shotcrete surface for each application.
Shotcrete cured by membrane forming compound shall re¢eweapplications; the second
application shall be made after the first application has set. Other methods of curing may be used
if approved by the Engineer.

After the completion of the fill over the pipe, any gaps which develop between the plates
and theconcrete or shotcrete paving shall be filled by pouring heated asphalt material complying
with requirements of 713.3.

Prior to using Portland cement concrete or shotcrete for paving culverts with coatings
containing aluminum, the aluminuooncrete contdcarea shall be coated with commercially
available paint.

604.16REMOVE AND RELAY PIPE:

When specified, the Contractor shall remove, salvage, clean, safely store, and relay existing
culverts. The construction requirements in this Section shall appaflequthe case of remove
and relay pipe. The Contractor shall restore or replace, any pipe designated for reuse that incurs
damage or destruction through faulty handling or storage. All pipes salvaged for relaying shall be
cleaned of all foreign mateiprior to reinstallation.
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604.11JACKING PIPE:

Jacking or tunneling may be designated on the Plans or may be permitted if written
approval is obtained. Culverts to be jacked shall be reinforced concrete pipe. The strength of pipe
designated in the @dract will be designated as required for vertical load only. Additional
reinforcement or strength of pipe required to withstand jacking pressure shall be determined and
furnished by the Contractor without additional cost to the Division. Variation theworetical
alignment and grade at the time of completion of jacking placement shall not exceed 0.2 feet for
each 20 feet (10 mm per m) of pipe so placed.

An approach trench shall be constructed on the side from which jacking operations shall
take place.The end of the approach trench away from the jacking face shall be cut perpendicular
to the axis of the jacking operation to provide bearing surface for the back stop and the jack
blocking. The length of the approach trench shall be such that the distatweeen the jack
blocking and the face of the bore shall be equal to 5 feet (1500 mm) plus the length of the individual
pipe sections. The jacking face shall be a minimum of 3 feet (1 m) above the top of the pipe; the
face shall be cut vertically andahbe shored to prevent raveling and slipping. A sump shall be
constructed in one corner of the trench to provide drainage. The back stop shall be constructed of
heavy timbers or steel rails capable of withstanding the jacking force.

In the event thei® of jacking operations is such that an approach trench cannot be
constructed, the jack blocking shall be constructed to carry the reaction of the jack to the ground.
This may be accomplished by means of timber, steel, or concrete vertical back stofsthe
ground with the tops supported by diagonal members bearing against an embedded anchorage.

Directly opposite the approach trench, an exit trench shall be constructed to line and grade.
The exit trench shall be constructed in the same mantiee approach trench except that no back
wall is necessary.

Jacks shall be of sufficient capacity to overcome soil resistance to the jacking operation
and shall be operated in pairs. As a guide, capacity of jacks for concrete pipe shall be a minimum
of 50tons (45 Mg) each. For large pipe, more than one pair of jacks may be required. Small track
jacks may be used to start the pipe.

Pipe guides shall be constructed in the approach trench and may be either timber or steel
rail or concrete guides on a clad Since the pipe guides will support the pipe as it enters the
jacking face, the pipe guides shall be accurately set to line and grade, and excavation for the guides
shall be made to grade to avoid occurrence of settlement. Guides shall be spacgafems r

Reaction of the jack to the pipe shall be transmitted by either a jacking frame or jacking
beams constructed of timber or steel. Jacking frames and beams shall be so placed as to exert
equal pressure on each side of the pipe. For pipes 36if@d@ mm) in diameter or smaller, a
steel jacking ring may be used in lieu of the jacking frame.

The pressure from the jacking frame or beams may be transmitted to a jacking collar or
head on the pipe itself. Jacking collars or heads for concretel@apdos constructed to prevent
damage to the pipe ends. Jacking collars and jacking frames shall be constructed to allow passage
of men and material.

Joints of concrete pipe shall be cushioned and protected from infiltration of fine materials
occurringdir i ng the jacking operati on B3y 4ion stehritcikonne
cushioning material into each pipe joint. After the pipe is in position, the joints shall be pointed
from the inside with mortar joint compound. The use of a jackingdshaglermitted.

To prevent the pipe from "freezing" and becoming incapable of movement, jacking
operations should, if possible, be carried out on-ad@# basis. Alignment and grade of the pipe
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guides shall be checked at least once each shift. To # iprevention of "freezing," the pipe
shall be lubricated in a manner and with a material meeting the approval of the Engineer.

Excavation for the bore shall be to grade at the bottom and approximately 1 inch (25 mm)
greater than the diameter of thpgat the top and sides. As excavation proceeds, the jacking shall
proceed until the effective limit of the jacking is reached, at which time additional blocking shall
be added. This process shall be continued until there is room for an additionaqpipe. SFor
long runs of pipe, the use of intermediate jacking stations will be allowed as approved by the
Engineer.

Pipe cover shall be a minimum of one diameter or 3 feet (900 mm) from top of pipe to
bottom of the subgrade of ballast when jacking uadeighway.

After the pipe has been jacked into place, the annular area between the pipe wall and the
remaining soil shall be pressure grouted to remove any chance of settling. The backfill shall be
tightly compacted around both ends of the culvert svmt erosion. Any departure from the
above specifications necessitated due to site conditions shall be approved in writing by the
Engineer.

Areas resulting from caving or excavation outside the above limits shall be backfilled with
grout, or by a methodhich will fill the voids. Joints shall be completed as specified for the type
of pipe being installed.

604.12INSPECTION AND ACCEPTANCE:

In addition to the inspection performed by the Department during the initial installation of
pipe culverts, a posastallation inspection will be conducted before final acceptance. No sooner
than 30 days following installation, the Engineer will visually inspect all culverts. Pipes larger
than 4206 di ameter wi || be manual lible pipenasadp ect e d
excessive cracking in rigid pipe, and joint issues for all pipes.

Any excessive cracks, differential movement, spalls, exposed reinforcement, slabbing,
dents, buckling, holes, damaged coating, obstructions, improperly engaged jointpeingaisket
placement, excessive joint gaps, misaligned joints, excessive deflection, or undue horizontal or
vertical misalignment will be cause for repair or replacement at no cost to the Division.
Efflorescence and rust stains should be evaluated tondeteif detrimental or just a cosmetic
defect.

604.12.1Rigid Pipe Criteria: Concrete pipe cracks equal to or less than one hundredth
of an inch (0.01) are considered hairline and minor. Cracks greater than one hundredth of an
inch (0.01) but less #n five hundredths of an inch (0.05), shall be sealed by the method
proposed by the manufacturer and approved by the Engineer. Concrete pipe with cracks with
width equal to or greater than five hundredths of an inch (0.05) and less than one tenth (0.1)
shall be evaluated by the Engineer for repair or replacement. Concrete pipe with cracks one
tenth (0.1) inch or greater in width shall be replaced by the Contractor to the satisfaction of the
Engineer.

604.12.2Flexible Pipe Criteria: Flexible pipe dettction equal to or less than 5 percent
of the original diameter will not require remediation. Deflections of 5 percent up to 7.4 percent
of the original diameter will be evaluated by the Engineer for repair or replacement. If flexible
pipe is deflected .5 percent of the original diameter, the pipe shall be replaced by the
Contractor to the satisfaction of the Engineer.
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Plastic pipe with cracks exceeding Il8h width by 6inches long shall be evaluated by
the Engineer for structural and hydraulic grigy.

604.12.3Testing of Pipe: A post installation camera/video inspection of pipe culverts and
laser/mandrel deflection inspection of flexible pipe shall be conducted by the Contractor on all
pipe culverts that meet the following requirements:

1. Cumuhtive total of 250 linear feet (75 m) or more of pipe culverts on project

2. Project located on NHS routes

The Contractor may visually inspect, in the presence of the Engineer, in lieu of
camera/video inspection where pipe culverts size, orientation, aatlolo allow for easy
visual examination.

The Contractor shall provide a digital copy of the camera/video inspection and issue a
report in digital format, detailing all issues or deficiencies noted during the inspection,
including a remediation plan f@ach deficiency, no later than 7 days after completion of the
inspection

604.13METHOD OF MEASUREMENT:

Pipe of the different types and sizes, both new addide will be measured by the linear
foot (m) in place, the measurement being made along therlea of each pipe installed. Branch
connections, tees, wyes, and elbows will be measured along their centerlines and these lengths
included in the total lengths of the pipe. Wyes, tees, and other branch connections will be measured
along the centerles to points of intersection. Pipe with sloped or skewed ends will be measured
along the invert. The portion of pipe extending through to the inside face of headwalls of all types,
manholes, inlets, boxes, or other structures shall be included in tsanem@ant.

End sections will be measured by the number of units installed.

Pipe designated on the Plans to be installed by the jacking method will be measured
separately by the linear foot (m) in place and shall be the actual portion jacked, comgiktee,in
and accepted.

604.14BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices
bid for the items listed in 604.15, which prices and payments shall be full compensation for
excavation and beddingxcept as otherwise provided, backfilling, jacking when called for,
furnishing all materials and doing all the work prescribed in a workmanlike and acceptable manner,
including all labor, tools, equipment, supplies, and incidentals necessary to comgpleterkh
The unit price bid for end sections shall include excavation and backfill.

When, by the authority of the Engineer, the flow line of a pipe is lowered from that shown
on Plans, or due to a lack of a firm foundation, or due to a solid rock foondatisatisfactory
material is removed and replaced with suitable material, the work of excavation, replacement, and
compaction of material will be paid for in accordance with 109.4.

1. For pipe culverts less than-48hes (1200 mm) diameter, the work otaxation, measured
in excess of 1 foot (300 mm) below the original planned pipe elevation, will be paid for
under the provisions of 109.4. When suitable material is not available from the project
excavation, payment for replacement material below finatlgrline will be made in
accordance with 109.4.
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2. For pipe culverts 4ihches (1200 mm) diameter or larger, all additional excavation below
the original planned pipe elevation and for a width not in excess of the outside pipe diameter
plus 18 inches (450 mnon each side of the pipe, will be paid for at the unit bid price for
ltem 20700%* "Unclassified Excavation”. When no Item 207691s included in the
Proposal, payment for excavation, backfill compaction and replacement material will be
made in accordae with 109.4. When suitable material is not available from the project
excavation, replacement material will be paid for in accordance with 109.4.

604.14.1Price Adjustment: Crushed aggregate not conforming with the gradation
requirements as describad604.2.4.2 will be paid for at the adjusted contract price base on
the degree of nonconformance as specified in Tedel4.1.

A revised unit price for calculation purposes in 307.9.1 will be established based on the
unit bid cost minus the cost dfd pipe.

TABLE 604.14.1

Adjustment of Contract Price for
Gradation not Within Specifications
Degree of Percent of Contract

Nonconformance Price to be Reduced
1.0t0 3.0 2
3.1t05.0 4
5.1t08.0 7
8.1t012.0 11

Greater than 12 *

*  The Divisionwill make a special evaluation of the materia
and determine the appropriate action.

604.15PAY ITEMS:

ITEM DESCRIPTION UNIT
604037* |[Aisi zed Reinforced Concr et]Linear Foot (Meter)
604038* |[isi zeo Reinforced Concr et]|Eadh

604039* |[Aisi zed Reinforced Concr et]Linear Foot (Meter)
604040* |[isi zeo Reinforced Concr et]|Each

604041* |[Aisi zeod Reinforced Concr et]Linear Foot (Meter)
604045* |[Asi zed Pol ypropyl ene Pi pe|LinearFoot(Meter
604050* |[Asi zeod High Density Pol ye|Linear Foot (Meter)
60405k* |[Aisi zed High Density Pol ye|LinearFoot (Meter)
604052* |[Aisi zeod Pol yvinyl Chl or i d e|Linear Foot (Meter)
604053* |[Aisi zed Rel aid Exi sti ng Pi]|LinearFoot (Meter)
604054* |[isi zeO Jacked Pipe, Rei nf]|lLinearFoot (Meter)
604070* |[lAsi zed Precast Concr et e BjLinear Foot (Meter)
60407 |[isi ze0Oo Reinforced CHnaSectient | Each

604073* |[Asi zedo EIl 1l iptical Rei nf or|Each

Section, X
604074* ([Aisi zeO0 Al umi num Str uct ur allinearFoot (Meter)
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ITEM DESCRIPTION UNIT
604076* (["isi zed0 Al uminum Coat ed CoLinearFoot (Méer)
604077 [Aisi zeo Al uminum Coat ed Co|Linear Foot (Meter)
604080* | "size" Aluminum Coated Corrugated Steel Pipe and Pay | .

Invert Linear Foot (Meter)
604090* |[Aisi zeo Corrugated Steel P| Each
604091 |[iseéeoz Corrugated Steel Pi pd(Each
604092* |[isi zeo Corrugated Steel P| Each
*  Sequence number
* Class designated by Roman numer al s. Aspe

X = Type of elligical pipe in accordance with the following table
Y = Base metal thickness in accordance with the following table.
Z = A one digit number designating metal pipe corrugations in accordance with the following t
For Aluminum Box Culverts, haunch and croplate thicknesses as specified on the Plans
Mil Thickness , ,
Y : Z Metal Corrugations Pipe Class
Steel Aluminum
A | 64(1.63) | 60(1.52 mm) 1 11 0 x (37.5% 6.25 mm)
B 79 (2.0) 75 (1.90 mm) 2 2/ 30 (68.8 ¥ 18.5 mm) -—-
C | 109 (2.77) | 105 .67 mm) 3 30 X754 2 mm)
D | 138(3.51) | 135 (3.43 mm) 5 50 %1251x&®5 mm)
6 6 0 X1502x&®0 mm)
E| 168 (4.27) 164 7 710 x 1100 xx19x119)
F 188 (4.78) --- lorl -—- I
G 218 (5.54) --- Il or2 -—- Il
H 249 (632) --- Il or3 -—- 1
4 Bolts/Ft
J | (13 Bolts/M) - IV or4 \Y,
280 (7.11)
6 Bolts/Ft
K | (19Bolts/M) | 100 (2.54 mm) | Vor5 \%
280 (7.11)
8 Bolts/Ft
L | (26 Bolts/M) | 125 (3.18 mm)
280 (7.11)
M 313 (7.95) | 150 (3.81 mm)
N 375 (9.52) | 185 (4.4 mm)
P 200 (5.08 mm) X Concrete Pipe
Q 225 (5.72 mm) H Horizontal Elliptical
R 250 (6.35 mm) \% Vertical Elliptical
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SECTION 606
UNDERDRAINS

DELETE THE CONTENTS AND REPLACE WITH THE FOLLOWING:

606.:DESCRIPTION:

This work shall onsist of constructing underdrains and free draining base trenches

using pipe and granular material, blind drains, aggregate filled engineering fabric, prefabricated
pavement edge drain and underdrain pipe outlets in accordance with these Specificdtions an
reasonably close conformity with the lines, grades, dimensions and locations shown on the Plans

or established by the Engineer.
When Item 606025 |,

fisi zeo

Underdrain Pi
any of the following pipe types ay be furnished for construction of the underdrain: corrugated

pe,

polyethylene underdrain pipe, or perforated plastic semicircular pipe.

606.1.1Free Draining Base Trench:This work shall consist of constructing free draining
base trenches and Outlet Fipe accordance with these specifications and in reasonably close

i s

ncl

conformity with the lines, grades, dimensions, and locations shown on the plans or established

by the Engineer.

606.2MATERIALS:

The materiak shallconform to theollowing requirements

TYPE OR
MATERIAL SUBSECTION GRADATION
Concrete for Miscellaneous Uses 715.12
Corrugated Polyethylene Underdrain 714.19
Crushed Aggregate for Free Draining Bas  703.1, 703.2, AASHTO 57, 67, 357
Trench? 703.3, 703.4 or 467
Gravel for Aggregaté&illed Fabric 703.2 & 703.4 | AASHTO #2 thru #57
Underdraing or703.2.3 or Pea Gravel
Gravel for Underdrain$ 703.2&703.4 | AASHTO Size #57,
67,7 or78
Crushed _Stone for Aggregate Filled Fabri 703.1 & 703.4 AASH.TO #2 thru #5
Underdraing inclusive
Crushed Stone for Underdraihs 703.1 & 703.4 AASHTO Size # 57,
67,7 or78
Engineering Fabric for Subsurface Drainal  715.11.4
Miscellaneous Concrete 715.12
Perforated Plastic Semicircular Pibe 714.20
Prefabricated Pavement Edge Drain 71510.1
. . 702.1.2,702.1.3
Silica Sand for Underdrains & 702.6

1 Plastic semicircular pipe may be furnished only when six inch (150 mm) diameter is called for on thi
2 Only one size may be used at any one installation.
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When the locations ghanufacturing plants allow, the plants may be inspected periodically
for compliance with specified manufacturing methods, and material samples may be obtained for
laboratory testing for compliance with material quality requirements. This may be thedrasis f
acceptance of manufacturing lots as to quality. All materials will be subject to inspection for
acceptance as to condition at the latest practicable time the Engineer has the opportunity to check
for compliance prior to or during incorporation of medésiin the work.

606.2.2Quality Control Testing: Quality control is the responsibility of the Contractor
as specified in 106.1. The contractor shall develop a quality control plan in accordance with
applicable sections of MP 307.00.50 excluding titecament page.

Samples will be obtained at a minimum frequency of one sample per day of aggregate
placement. Aggregate for underdrain shall be evaluated for specification compliance in
accordance with MP 606.03.50. Aggregate for aggregate filled dmageishall be evaluated
for specification compliance in accordance with MP 606.03.50 except Section 6.0 through 6.2
are excluded.

606.2.2Acceptance Testing: Acceptance sampling and testing of aggregates used for
underdrain is the responsibility ofatDivision, Except for furnishing the necessary materials.
Quiality control sampling and testing performed by the Contractor may be used by the Division
for Acceptance.

606.2.3Free Draining Base Trench Materials: The perforated pipe as detailed on the
plans shall meet the requirements of this Section. The Outlet pipe as detailed on the plans shall
meet the requirements of Subsection 715.10.1.5.

606.3CONSTRUCTION METHODS:
606.3.1Pipe Installation:
606.3.1.1Trenching: Trenches shall be excavateda width of the outside diameter
of the pipe plus 1 ft. (300 mm), to a depth of 4 inches (100 mm) below the flow line, and
to the grade required by the Plans or as directed. Trench walls shall be as nearly vertical as
practicable.

606.3.1.2Bedding andPlacing Pipe: A minimum 4 inch (100 mm) bedding layer of
gravel or crushed stone shall be placed in the bottom of the trench for its full width and
length.

Subdrainage pipe of the type and size specified shall be embedded firmly in the bedding
material.Upgrade ends of all underdrainage pipe installations shall be closed with suitable
plugs to prevent entry of soil materials.

Perforated pipe shall normally be placed with the perforations down. Flexible pipe
sections shall be joined with couplings or #aras recommended by the manufacturer.
Non-perforated pipe and rigid pipe shall be firmly set and laid with the bell and groove
ends upgrade and with open joints, wrapped with suitable material when specified, to
permit entry of water.
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606.3.1.3Placing Filter Material: After the pipe installations have been inspected and
approved, crushed stone or gravel shall be placed to a height of 6 inches (150 mm) above
the top of pipe. The trench shall then be filled with silica sand to a minimum thickness of
12 inches (300 mm) over the top of the filter stone or gravel. In the event damp trench sides
indicate the necessity; the Engineer may direct an increase in the thickness of the silica and
cover. When the underdrain is used to drain the base or subbase,tbewsaad filter shall
be carried vertically to the bottom of the base or subbase. Care shall be taken not to displace
the pipe or the covering at open joints. When there is a heavy percolation of water into the
trench at underdrain level, the Engineer raalystitute sand for the crushed stone or gravel
bedding, cover and filter.

606.3.1.4Backfill: Above the sand filter, when underdrains are not used to drain the
base or subbase, the trench shall be filled with suitable random material, as shown on the
Plans or as directed by the Engineer, in layers not exceeding 4 inches (100 mm) after
compaction. The use of bulldozers or other blade equipment in backfilling is expressly
prohibited.

The quality control testing and acceptance of suitable soil, solié simagranular
material will be according to applicable sections of 207 and 716, with the following
exceptions:

1. Alot normally consist of the quantity of backfill material required to backfill 100

linear ft. (30 m) of the installation, or as directed g Engineer.

2. For underdrain installations in an embankment, where existing tests are on file for
the adjacent embankment material, the target percentage of dry density for the
suitable random backfill will be equal to the X value of the tests in theead]bot
of embankment material or a minimum value of 95, whichever is greater. For
embankments where no tests are on file, the target percentage of dry density will
be 95.

606.3.1.5Underdrain Outlets: Trenches for underdrain outlets shall be excavased
for underdrains, except that the depth of the trench shall be limited to the flow line. Pipe
shall be laid in the trench with all ends firmly joined by the applicable methods and means.
The use of perforated pipe may be omitted or, if used, it shididwith perforations up.
No filter material shall be used. After inspection and approval of the pipe installation, the
trench shall be backfilled with suitable material in layers and compacted as provided for
underdrains.

606.3.2Underdrain Structures:

606.3.2.1Underdrain Junction Boxes: Underdrain junction boxes shall be
constructed to the dimensions and elevations at locations as shown on the Plans or as
directed.

606.3.2.2Slope Walls for Underdrains: Slope walls for underdrains shall be
constucted of concrete conforming to the requirements of 715.12 of the Specifications and
shall be constructed to the dimensions and elevations at locations as shown on the Plans or
as directed.
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606.3.2.3Spring Control: Underdrain spring boxes and undendfar spring control
shall be constructed to the dimensions and elevations at locations as shown on the Plans,
or as directed. Any remaining upper portion of the trench shall be filled and compacted as
for underdrains.

606.3.3Aggregate Filled Fabric Unhderdrain and Blind Drains: Trenches for aggregate
filled fabric underdrains and blind drains shall be excavated to the width and depth shown on
the plans. The trench shall be prepared to a relative smooth state, free of sharp protrusions,
depressions, amdebris.

When fabric is used, it shall be placed with the long dimension parallel to and centered
with the alignment of the trench. It shall be placed in the trench in reasonable conformance
with the shape of the trench and shall be smooth and freasibn, stress, folds, wrinkles or
creases. The fabric shall be installed so that any splice joints have a minimum overlap of at
least 2 feet (600 mm) in the direction of flow. The overlap of the closure at the top shall be
approximately the width of theench and shall be temporarily used to cover the excavated
material on either side of the trench.

The aggregate shall be placed by any method which will result in the trench being
completely filled to the line shown. The filling process shall not causgermeability of
fabric to be impeded.

The fabric, when used, shall be overlapped at the top of the aggregate. Any portion of the
trench not filled with aggregate shall be backfilled in accordance with 606.3.4.

606.3.4Prefabricated Pavement Edgérain: Trenches for prefabricated pavement edge
drain shall be excavated to the dimensions and grade shown on the Plans.

The edge drain shall be placed against the pavement side of the trench and held firmly in
place while backfill is placed to a comgtad height of not more than 6 inches (150 mm). For
onesided drains, the more open side shall be placed toward the pavement. After the first lift is
compacted and any tears in the fabric have been satisfactorily repaired, the remainder of the
backfill shdl be placed and compacted in layers not exceeding 6 inches (150 mm) deep. All
compaction shall be accomplished with a vibratory compaction system. The backfill shall be
the material excavated from the trench. Unless otherwise approved by the Engineer, the
excavation of the trench, the placement of the edge drain, and the placement of the first lift of
backfill shall be accomplished in a single continuous operation.

Each segment of edge drain shall be joined to the adjacent segment prior to installation.
Splices shall keep the adjoining edge drain in proper alignment and shall not separate during
installation.

Four inch (100 mm) diameter nqrerforated outlet pipes shall be installed to provide
positive drainage at low points of sags, at the low ehdl mns and at intervals not exceeding
500 ft. (150 m) on continuous runs, except edge drains with two separate flow channels shall
have a crossover coupling at approximately 250 ft (75 m). The manufacturers' recommended
fitting shall be provided for &ching the edge drains to the outlet pipes. A standard underdrain
concrete slopewall shall be used at each pipe outlet unless the pipe is connected to a drainage
structure. Slopewalls shall be fitted with a galvanized rodent screen.

The outlet pipe tnech shall be constructed in accordance with 606.3.1.4 and 606.3.1.5
using as backfill the material excavated from the trench.
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606.3.5Free Draining Base Trench Construction Methods:
606.3.5.1Trench: The FDB trench shall be excavated to the width degth as
detailed on the plans. Trench walls shall be as nearly vertical as practicable.

606.3.5.2Bedding and Placing Perforated Pipe: After excavating the trench,
Engineering fabric shall be placed in the trench in reasonable conformance with #he shap
of the trench. The Engineering fabric shall be smooth and free of tension, stress, folds,
wrinkles, or creases. The Engineering fabric shall be installed so that any splice joints have
a minimum overlap of at least 1 foot (300 mm) any direction. EnongimEering fabric
will be placed in order to properly tie to the mainline placement of Engineering fabric (Iltem
207034-*). A 2 inch (50 mm) bedding layer of crushed stone or gravel aggregate shall be
placed in the bottom of the trench for its full widtiddength. The pipe shall then be placed
in the trench. The pipe sections shall be joined with couplings or bands as recommended
by the manufacturer. After pipe installation, the remainder of the trench will be backfilled
with crushed stone or gravel aggate. (refer to table in section 606.2 for material
requirements of aggregate)

606.3.5.30utlet Pipe:

606.3.5.3.1Connection to Perforated Pipe:At locations designated on the plans or
as directed by the Engineer, rigid outlet pipe will be connectédetperforated pipe. A
drop connection utilizing a tee or wye or other means as satisfactory to the Engineer will
be used for this connection. This operation may be performed concurrently with the
placement of the perforated pipe or separately.

606.3.5.2-Trenching: The outlet pipe trench shall be excavated to the depth of the
flow line of the outlet pipe. Minimum slope of the outlet pipe is to be 3%. Width of the
trench will be that width which will allow proper room for pipe placement and backfilling
operations.

606.3.5.3.3Placing and Backfilling Pipe: The outlet pipe shall be placed in the trench
with all ends firmly joined by couplings or bands as recommended by the manufacturer.
The outlet pipe shall be backfilled with random material in accaelavith Subsection
606.3.1.4.

606.3.5.3.4Pipe End Treatment: The outlet end of all outlet pipes not tied to
drainage structures shall be equipped with a slopewall. Outlet pipes shall be tied to inlets
or culverts by the use of pipe saddles, grouting&@wing, or other means satisfactory to
the Engineer.

606.4METHOD OF MEASUREMENT:

The quantity of work done will be measured by the linear foot (meter) for pipe, including

outlet pipe, for each of the types and sizes as specified, complete in plaaecapted. Length

will be determined from actual measurements after the pipe is in place. Angles, tees, and wyes,
and other branches which may be required will be measured from centerline of main pipe along
the centerline of the branch to the end and thgtkeincluded in the pipe length. Crushed stone,
gravel, or silica sand for bedding, filter, and spring control will be measured by the volume; the
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volume will be the product of the specified trench width and depth, and the length in place, less
the volumeof the pipe computed on the basis of the outside diameter of the barrel or corrugations.
Blind drains will be measured by the volume of granular material. The quantity of work done for
"Aggregate Filled Fabric Underdrains” will be measured in lineal(feeters) of trench, complete

in place and accepted. The quantity of work done for "Prefabricated Edge Drain" will be measured
in linear feet (meters) of edge drain and outlet pipe, complete in place and accepted. Volume will
be computed on the basis of thpecified trench depth and width, and the length in place.
Underdrain junction boxes will be measured by the unit. Slopewalls for underdrains will not be
paid for separately, but shall be included in the cost of the underdrain pipe.

606.4.1 Free Draining Base Trench Method of Measurement:

606.4.1.1FDB Trench: The quantity of work done will be measured by the LF (m)
of FDB 606.3.5.1 trench installed, complete, in place, and accepted. The perforated pipe is
a component of the FDB trench. Length Wil determined from actual measurements once
the FDB trench is in place. No deductions will be made for placement of the drop
connection required at outlet pipe locations.

606.4.1.20utlet Pipe: The quantity of work done will be measured by the LF (m) of
rigid pipe complete in place and accepted. Angles, tees, wyes, and other branches which
may be required will be included in the length of the outlet pipe. Measurement shall begin
at the intersection of the perforated pipe and the rigid pipe. Slopewatistfet pipe and
the connection of outlet pipes to drainage structures will not be paid for separately, but
shall be included in the cost of the outlet pipe.

606.5BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for asdprbisielow, which
prices and payments shall be full compensation for furnishing the materials, excavation, placing
pipe, filter material, edge drain, outlet pipe, backfill, disposing all surplus material and doing all
the work, including all labor, toolsgaipment, supplies and incidentals necessary to complete the
work. Payment for engineering fabric for Free Drain Base Trench will be as Item 287034

606.6PAY ITEMS:

ITEM DESCRIPTION UNIT
606020* |[Aggregate Filled Fabr i c |Linear Foa (Meter)
606022* | Crushed Stone, Gravel, or Silica Sand for Underdrain Cubic Yard (Meter)
606025* [isi zed Underdrain Pipe Linear Foot (Meter)

606027* | Corrugated Polyethylene Underdrainage Pipe Linear Foot (Meter)
606029* | Free Draining Base Trehc Linear Foot (Meter)
606030* [ Outl et Pipe, Asi zeo Linear Foot (Meter)

*  Sequence number

64



SECTION 607
GUARDRAIL

607.2DESCRIPTION:

DELETE THE CONTENTS OF SUBECTIONS 607.1 AND REPLACE WITH THE
FOLLOWING:

This work shall consist of the consttion or reconstruction of guardrail in accordance
with these Specifications and in reasonably close conformity with the lines and grades shown on
the Plans or established by the Engineer.

The types of guardrail are designated as follows:

Type 1: Galvanzed Steel Deep Beam Type Guardrail or Zidaminum-

Magnesium AlloyCoated Steel Deep Beam Type Guardralil

Type 2: Blank

Type 3: Blank

Type 4: Blank

Type 5: Galvanized Steel Doubleaced Guardrail (Deep Beam Type)

Zinc-Aluminum-Magnesium AlloyCoated Steel Doublg~aced
Guardrail (Deep Beam Type)

All installations of Type 1 & 5 Guardrail will be classified according to one of the
designations specified. The guardrail class will be indicated in the pay items and on the Plans,

Class I 6 feet- 3 inches (1 905 mm) post spacing with blocks

Class Il: 12 feet- 6 inches (3 810 mm) post spacing with blocks

Class lll: 12 feet- 6 inches (3 810 mm) post spacing without blocks.

Class IV: 3 feet- 1% inches(952 mm) post spacing without blocks.

Class V: 3 feet- 1% inches(952 mm) post spacing with blocks.

The construction of the guardrail shall include the complete furnishing, assembling and
erecting of all component parts and materials at the location shown on the Plans or directed by the
Engineer.

A Modified Cut Slope Terminal shall consist of supplying and installing additional length
guardrail posts, an additional-¥h¢am guardrail section (bottom beam), and standard guardrail cut
slope terminal components

607.2MATERIALS :

DELETETHE TABLE AND REPLACE WITH THE FOLLOWING:

MATERIAL SUBSECTION
Concrete for Footers 715.12
Galvanized Steel Deep Beam Type Guardrall 7124
Fasteners and Anchor Bolts '
Miscellaneous Concrete 715.12
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MATERIAL SUBSECTION

Offset Blocks 710.3, 7105 *
Pressure Treated Wood Guardrail Bost 710.3, 710.5
Retroreflective Sheeting for Traffic Control 715.9.2.8
Steel Guardrail Posts 709.45

Zinc-Aluminum-Magnesium AlloyCoated Steel
. 712.5

Deep Beam Type Guardralil

Zinc Rich Primer (Galvanized Repair) 711.21

*  Other material typesmayeb substi tuted from the div

607.4ERECTING RAIL ELEMENTS:

DELETETHE ENTIRE SUBSECTION 6074 AND REPLACE WITH THE FOLLOWING:

607.4ERECTING RAIL ELEMENTS:

607.4.2General: Rail elements shall be erected in a manner resulting gmooth,
continuous installation.

All bolts, except where otherwise required, such as expansion joint bolts and adjustment
bolts, shall be drawn tight. Bolts through expansion joints shall be drawn up as tight as possible
without being tight enough tprevent the rail elements from slipping past one another
longitudinally. Bolts shall be sufficiently long to extend at least 1/4 inch (6 mm) beyond the
nuts. Except where required for adjustment, bolts shall not extend more than 1/2 inch (13 mm)
beyond he nuts. Bolts through variable thickness posts shall be cut off a maximum of 1/2 inch
(13 mm) beyond the nuts.

All metal guardrail elements shall be fabricated in the shop. Field punching, cutting, and
drilling of all guardrail elements other thanlraiay be permitted after it has been demonstrated
that it will not result in damage to the surrounding metal and if approved by the Engineer.

When additional slotted holes are required iFb#am to secure rail to post, slotted hole
shall be per Standaf@etails Volume I. Slotted hole shall be field punched or shop fabricated
so that they are free from tears, jagged edges and damage to the surrounding metal. Drilling
to create slotted holes is prohibited.

It shall be permissible to join Galvanized afidc-Aluminum-Magnesium AlloyCoated
Guard Rail together. Additionally, it shall be permissible to use galvanized fasteners and end
terminals with ZineAluminum-Magnesium AlloyCoated Guard Rail beams.

Galvanized orinc-aluminummagnesium alloyoatedsurfaces which have been abraded
so that the base metal is exposed, any field welded surfaces, threaded portions of all fittings
and fasteners, and cut ends of bolts shall be protected with zinc rich primer or by field
galvanizing, when approved by the Hragr.

607.4.2Type 1 Guardrail (Galvanized Steel Deep Beam / Ziré&luminum -
Magnesium Alloy-Coated Steel Deep Beam)The rail shall be erected so that the bolts at
expansion joints will be located near the centers of the slotted holes. The railtslehah
be spliced by lapping in the direction of traffic. The rail elements at each splice shall make
contact throughout the area of the splice. Stumped rail shall be used on curves with radii
less than 150 feet (45 m).
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Any surface damage to galnized beams or zireluminummagnesium alloyoated
beams shall be repaired with a material meeting the requirements of 711.21.

When called for, guardrail end terminals conforming to the details shown on the Plans shall
be constructed.

607.4.3 throudh 607.4.4:Blank

607.4.5Type 5 Guardrail (Galvanized Steel, Doublg~aced / ZincAluminum -
Magnesium Alloy-Coated Steel, Doublé-aced): This rail shall be erected in accordance
with the requirements of 607.4.2 and as shown on the Plans.

607.5GUARDRAIL REMOVED AND REBUILT OR STORED:

ADD THE FOLLOWING SENTENCE TO THE END OF THE SECOND
PARAPGRAPH

It shall be permissible to join Galvanized and Zklaminum-Magnesium AlloyCoated
Guard Rail beams.

SECTION 609
SIDEWALKS

609.2MATERIALS:
609.2.5Acceptance Plan:
609.2.5.1Gradation:

DELETE CONTENTS OFSUBSECTION 609.2.5.JAND REPLACE WITH THE
FOLLOWING:

The material shall be sampled and tested in accordance with Section 609.2.4.
Acceptance for gradation shall be based on test results sé@dive random samples
from a lot. A sublot is the quantity of material represented by a single gradatioastest
defined in MP 700.00.06 A lot shall be considered the quantity of material represented
by an average test value, not to exceed fiveatsiblin the case where only one sample is
needed for the total plan quantity, the sublot shall be considered the lot.

The average shall start on the second sample result. The average is continued for the
third through fifth sample result, averagindj @levious sample results. Thereafter, only
the last consecutive five sample results will be averaged, i.e., second test value through
sixth test value, third test value through seventh test value, and so forth as defined in MP
300.00.51.

When the testalue of a lot and the test value of the last sublot, or when the last three
consecutive individual test values of a lot fall outside the gradation limits of Table
704.6.2A the lot of material represented will be considered nonconforming to the extent
thatthe last of its sublots are nonconforming. When this occurs, the last sublot shall have
its price adjusted in accordance with Table 609.10.1.
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SECTION 614
PILING WALLS

DELETE THE ENTIRE NTENTS AND REPLACETHE FOLLOWING:

614.:DESCRIPTION:

Thiswork shall consist of furnishing and placing steel piles in predrilled holes, concrete
or grout, backfill and lagging, of the kinds and dimensions designated, in accordance with these
provisions and in reasonably close conformity with the lines, grades, slonepand locations
shown on the Plans or established by the Engineer. Painting of the exposed steel is required.

Careful attention shall be given to assuring the pile wall be embedded directly into existing
stable ground or bedrock. Prior to orderaryy materials, the Contractor in conjunction with the
Engineer shall conduct a project site review in order to verify the limits of the pile wall.

614.2MATERIALS:
Materials shall conform to theequirementsspecified in the following Subsections of
Division 700:

MATERIAL SUBSECTION
Fine Aggregate 702.1
Fly Ash 707.4
Portland Cement 701.1
Reinforcing Steel 709.1
Steel Piles and Splices 709.12
Wales 709.12

614.3DRILLING:

A drilled hole is required for the buried length of the pile. Aimim of 10 feet (3 m) of
the pile, is to be placed in bedrock/shale. Deviation from this requirement will be controlled by a
Plan note. The total estimated pile lengths and the depths to the estimated bedrock/shale line are
shown in the plans. Shouldettelevation of the actual bedrock/shale vary from the estimated
elevation by more than 2.5 feet (0.8 m), the Engineer must approve the hole prior to placement of
the pile. The material from the drilled hole shall be removed and disposed of by the Gantract

Particular care must be taken in the drilling operation to avoid deflecting the bit along a
sloping bedrock/shale line. To verify proper alignment, the Contractor shall measure and record
the vertical alignment of the hole using a plumb bob or aibeeptable method. Pile alignment
shall allow direct welding of wale to piles.

Preferably, the diameter of the drilled hole shall be a size that will allow the pile, while
being slowly lowered into the hole, to reach the bottom of the hole under thausrgd the pile
weight. The minimum hole diameter shall be 2 inches (50 mm) larger than the diagonal distance
across the pile cross section.

Temporary casing of holes may be needed to maintain an open clean hole through the soil
overburden. There wilbe no additional compensation for temporary casing. The cost of any
casing used shall be included in the unit price bid for piling.
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614.4INSTALLATION OF PILES:

Piles shall be located as shown on the Plans or as directed by the Engineer. Phes shall
installed with the pile center within 1 inch (25 mm) of the Plan location. The piles must be
prevented from rotating, so that the pile axis is within five (5) degrees of the position shown on
the Plans.

Boreholes that have collapsed shall bednéled or cleaned to the satisfaction of the
Engineer. Obstacles that impede the placement of the piles shall be removed. Tapping on the
pile(s) to reach its intended tip elevation(s) is prohibited. Driving piles with a hammer is prohibited
unless requirechithe Plans.

It is desirable that piles be installed without splicing; however, at the direction of the
Engineer splices may be made. Splice lengths at the top of the piles may be butt welded provided
the splice lengths are less than the required splates. No payment will be made for -@ifs.

Welding shall be in accordance with 615.5.7.

The drilled hole shall be pumped free of water and shall be reasonably freeifstall
or other debris prior to the placement of the concrete or grout. Wiadte to remove the water,
the concrete or grout shall be pumped or tremied through a pipe beginning at the bottom of the
drilled hole. The pipe shall be slowly raised ensuring the pipe end remains at least 2 feet (600
mm) below the surface of the cont®r grout. A means of positively measuring the elevation of
the concrete or grout as it is placed shall be provided by the Contractor. After placing the concrete
or grout below water table, the Contractor has the option of either pumping or pouecitydir
into the hole the remainder of the concrete or grout provided the hole can be pumped to remove
remaining water. Placing the concrete or grout from the bottom of the hole to the bottom of the
lagging shall be accomplished in one continuous operation.

Accurate records shall be maintained by the Contractor showing the depth to which each
pile was placed, the plumbness, the amount of material used, depth of bedrock/shale, and any
unusual conditions encountered during the pile installation. These sestwaitl be given to the
Engineer at the competition of the project.

614.5CONCRETE OR GROUT:

Piles will be protected from corrosion and sealed by the placement of concrete or grout,
from the bottom of the hole to the bottom of the lagging or as dirbgtdte Engineer. Vibration
of the concrete or grout is not required. The Contractor shall complete all concrete or grout
operations within 24 hours of drilling each hole.

The Contractor will inform the Engineer, at theqmestruction conference, aswbether
grout or concrete will be used. Intermixing of concrete and grout will not be allowed, unless
approved by the Engineer.

Concrete shall be in accordance with Section 601, Class B and the job site testing is waived.

Grout shall be furnished, test and placed in accordance with the requirements specified
herein.

Quality Control of the grout is the responsibility of the Contractor as designated in
Materials Procedure MP 601.03.50. The Contractor shall maintain equipment and qualified
personnel, Wwo shall direct all field inspection, sampling, and testing necessary to determine the
magnitude of the various properties of the grout governed by the Specifications and shall maintain
these properties within the limits of this Specification. The Qu&litytrol Plan designated in MP
601.03.50 shall be submitted to the Engineer at theqmstruction conference. Work shall not
begin until the Plan is reviewed for conformance with the contract documents.
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The required lay compressive strength of thegt shall be a minimum of 1,600 psi (11
MPa). Piling which has been installed with grout which does not attain the 1,600 psi (11 MPa)
strength in 7 days shall be paid for at a reduced unit price equal to 80% of the unit bid price for
steel pile. The peity would include the entire length of each pile which has been installed with
failing grout. Grout with compressive strength of less than 1,000 psi (7 MPa) shall be evaluated
by the Engineer as to the adequacy for the use intended. All grout evakiateshtisfactory for
the use intended shall be removed and replaced or otherwise corrected by, and at the expense of,
the Contractor as required in 105.3.

A grout strength test shall consist of testing three 6 in x 12 in (150 mm x 300 mm)
cylindrical speanens. The test results shall be the average of the three specimens. A minimum
of one set of three specimens shall be made f

614.6PAINTING:

All surfaces from the top of the steel pile, down to and including 2.0 feet (600 ehowy b
the top of the anticipated concrete or grout line shall be cleaned and painted prior to installation.
The method of surface preparation shall be hand tool cleaning to-SBRC The paint system
shall consist of oneoat of epoxy mastic meeting trexjuirements of 711.12 applied at a minimum
dry film thickness of 5 mils (125 &em). I f no
pile shall be painted.

614.7LAGGING AND BACKFILLING:

Lagging of the type and size as specified on the Rlaal be installed between the piles.
Timber or steel lagging shall not be use unless otherwise shown in the plans. Backfilling and
restoration of the roadway template shall be as shown on the Plans. Precast concrete lagging shall
be fabricated in accdance with the requirements of MP 604.02.40 and shall have a minimum 28
day concrete compressive strength of 3,000 psi (21 MPa) and an entrained air content-of 7% +/
2.5%.

Precast concrete lagging shall be used to the maximum exposed height as féitows:
exposed heights of up to 8 feetingh (minimum) lagging thickness shall be used. For exposed
heights greater than 8 feet and less than 16 féet8(minimum) lagging thickness shall be used.
These minimum thicknesses are applicable up to a mamigenter to center piles spacing of 6
feet.

Other spacings, exposed heights, and minimum thicknesses shall be allowed as shown on
the plans.

614.8METHOD OF MEASUREMENT :

The quantity of piles will be measured in linear feet (meters) of piles inséaitedccepted
for the wall.

The quantity of lagging will be measured in square feet (meters) installed and accepted as
measured by the total area of lagging as measured through all wall elements, without deductions
for gaps between lagging, piles, etc.

614.9BASIS OF PAYMENT:

The quantities will be paid for at the contract unit prices bid for the items listed below,
which prices and payments shall be full compensation for furnishing all materials and doing all
the work herein prescribed in a workmanlikedaacceptable manner, including all labor, tools,
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equipment, supplies, and incidentals necessary to complete the work. The cost of drilling,
concrete, grout, wales, and painting shall be included in the price bid for the piles. Payment will
be made aftereceiving and accepting the record of piling installation as described in Section
614.4.

614.16PAY ITEMS:

ITEM DESCRIPTION UNIT
614001* |[isi zed St eel Pi | e | Linear Foot (Meter)
614003* |[Concr ete Laggi ng, |SquareFoot (Metel

*  Seuence number

SECTION 615
STEEL STRUCTURES

615.3MATERIALS:
615.3.2High-Strength Fasteners:
615.3.2.1Weathering Steel Bridges:

DELETE THE CONTENTSOF SUBSECTION 615.2.1 AND REPLACE WI'H THE
FOLLOWING:

High strength fasteners shall meectgs 709.24 and shall be Type 3 (weathering
steel), per ASTMF3125 Grade A325. High strength fasteners used in regions of the
structure that require painting shall be Type 1, per ASTMF3125 Grade A325, and
mechanically galvanized in accordance with ASTMPB6

ASTM F3125, Grade A490, high strength fasteners shall only be used when indicated
on the plans.

615.5ASSEMBLY:
615.5.6Connections Using HighStrength Bolts:
615.5.6.3Installation:

DELETE THE FIRST PRAGRAPH OF SUBSECTIO 615.5.6.3 AND REPACE
WITH THE FOLLOWING:

Fasteners shall be protected from dirt and moisture at the job site. Only the fasteners
anticipated to be installed and tightened during a work shift shall be removed from
protected storage. Fasteners not used shall be returpedt¢cted storage at the end of
the shift. Lot identification of all components shall be maintained at all times. Galvanized
and zinc coated nuts shall be checked to verify that a visible lubricant is on the threads and
nut faces. Fasteners shall o cleaned of lubricant that is present in the delivered
condition. Where galvanized fasteners must be tensioned by turning the bolt head, a visible
lubricant that meets the requirements of ASTM F3125, shall be applied to the washer that
will be placed uder the bolt head. The lubricant may be applied to the washer by the
manufacturer prior to shipment, by the fabricator at the fabrication shop, or by the erector
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in the field. Fasteners which have accumulated rust, dirt or have been wet, shall be cleaned
and relubricated, prior to installation. Bolt, nut and washer combinations as installed shall
be from the same rotationehpacity lot.

SECTION 616
PILING

DELETE THE ENTIRE CONTENTS AND REPLACE WITH THE FOLLOWING:

SECTION 616
STEEL BEARING PILING

616.1-DESCRIPTION:

This work shall consist of furnishing and driving steel bearing piles, of the kind and
dimensions designated, to the required bearing or penetration in accordance with these
Specifications and in reasonably close conformity with theslared spacing shown on the Plans
or established by the Engineer.

616.2MATERIALS:
Materials shall conform to the requirements specified in the following
sections/subsections:

MATERIAL SUBSECTION
Steel Bearing Piles and Splices* 709.12
Steel Pile Paits 709.50

*  The piling section shall be of the H form and with total flange width substantially e
to the depth of the section. No section shall have a thickness of metal less th
inches (10 mm), nor a depth less than 8 inches (200 mm).

CONSTRUCTION METHODS

616.3PREPARATION FOR DRIVING:

Unless the Contractor demonstrates to the Engineer for site access pdasahall not
be driven until required excavation or embankment is completeddrilesl boreholes shall be
drill and backfiled with sand prior to placement of the pile and driving. Material forced up
between the piles shall be removed to correct elevation, without cost to the Division, before
concrete for the foundation is placed. Piling driven within 75 feet of any psnateled structure,
that is not being dismantled during the project, shall requireqmstruction and postonstruction
survey to assure damages are not caused by the selected driving method.

616.4EQUIPMENT FOR DRIVING:
616.4.12General: When a diesdhammer is used for driving piles, both the fuel setting and
stoke height of the hammer, shall be maintained at refusal to insure full energy of the driving
blows and the target capacity as noted on the Plans is achieved. All hammers shall be in good
working order, in the opinion on the Engineer, and be warmed up prior to refusing any pile.
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Before pile driving is started, the Contractor shall provide written certification to the
Engineer of the pile hammer type(s) and rated energy, and that the hamimsgrhaspected
and found to be in good working condition.

In case the required penetration is not obtained using a hammer complying with the
minimum requirements in 616.4.2 the Contractor shall provide a heavier hammer or resort to
predrilling at theiown expense.

616.4.2Hammers for Steel Piles:Open and closed end diesel hammers are commonly
required to drive steel piles. Vibratory hammers can be used to extract piles. Vibratory
hammers shall not be used to set the piles to the tip elevationsrget capacity, unless
specified in the Plans. External combustion hammers shall not be used to set the piles to the
tip elevations and target capacity, unless specified in the Plans. All hammers used to drive
steel piles shall have a minimum equivalenergy rating of 25,000-fbs or as specified on
the Plans.Gravity hammers for driving steel piles shall not be allowed unless noted otherwise
on the Plans.

616.4.3Leads, Cushion Material, and Helmet:Pile driver leads, cushion material, and
helme shall be in accordance with the hammer
materials will only be allowed at the Engineers discretion.

616.5METHOD OF DRIVING:

Drive the piles at the locations and to the vertical or battered lines showrPlatise Use
full-length piles where practicable. Unless otherwise approved by the Engineer, driven piles shall
reach the required tip elevations and blows per inch at refusal. Harden steel pile point shall be
used for all piles driven to refusal on beck. Pile points shall be welded as required in these
specifications. Unless the Contractor demonstrates to the Engineer for site access reasons, piles
shall not be driven until the required excavation or embankment is complete. Piling driven within
20 feet of freshly placed concrete, shall not be ed until after the minimum compressive strength
has been achieved per Table 601.8.7 for Superimposed Concrete Elements. When reguired, pre
drilled borehole diameters shall be as specified on the Plansth@rilbles accurately so that the
piles are set at the locations as shown in the Plans. Place clean, dry sand in all borehole before
placing and driving the piles, unless otherwise noted on the Plans.

616.6ACCURACY OF DRIVING:

All piles shall be drien with a variation of not more than 2% from the vertical or from the
batter line indicated. The plan elevation for cut off shall be measured from the lowest point of the
pile head with a maximum deviation of 2 inches (50 mm) above plan cut off provhisg t
deviation does not interfere with other construction requirements. The cut off shall be made at
right angles to the pile. The concrete cover from the face of the concrete to any face of the pile
shall not be less than 9 inches (225 mm) except on tleetse pile penetrates the structure.
Additional concrete cover may be monolithically added to the structure to maintain the minimum
9 inches (225 mm) cover at no cost to the Division.

616.6.XFoundations: The location in plan for piles in foundatiomgy have a maximum

deviation of 6 inches (150 mm) from that shown in the contract documents except as provided
in 616.6.2.
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616.6.2Abutments with Single Lines of Piles: The location in plan for piles in an
abutment with a single line of piles may hamaximum deviation of 3 inches (75 mm) from
that shown in the contract documents.

616.6.3Combination Pile and Trestle Bents: The location of the top of a combination
pile and trestle bent may have a maximum plan deviation of 1 1/2 inches (38 mm).

616.~DEFECTIVE PILES:

The procedure incident to the driving of piles shall not subject them to excessive and undue

abuse producing deformation of the steel. Any pile driven out of the tolerances required in 616.6,
or any pile damaged by reason of intémhefects or by improper driving shall be removed or, at

the option of the Engineer, a second pile may be driven adjacent thereto if this can be done without
detriment to the structure. All piles so driven shall be at the expense of the Contractor.

616.8DETERMINATION OF BEARING VALUES:

616.8.2From Blow Count at Refusal: The size of piles, energy rating of hammer, fuel
setting, stoke height, and target capacity will be designated on the Plans. All piles shall be
driven to refusal into bedrock as indied by the estimated pile lengths or pile tip elevations.
Refusal is defined as the blows for 1 inch (25 mm) of penetration for the hammers as listed on
the Plans. The minimum number of blows in the last inch of penetration shall be as specified
on thePlans. If a different hammer or fuel setting is used the Contractor shall submit driving
criteria using a wave equation analysis, such as that provided by GRLWEAP. The driving
criteria shall be submitted to the engineer at least 14 days prior to instedifithe first pile.
The driving criteria shall include the fuel setting(s), stoke height(s), and required blows per 1
inch to achieve the target capacity. The maximum compressive driving stress shall be
submitted and shall not exceed 45 ksi at thgettarapacity. A minimum of 6 blows per 1 inch
may be allowed by the Engineer based on the wave equation analysis. As an alternate to blow
count at refusal to control pile driving, the Contractor, or the Engineer, may allow the use of a
Saximeter to deterine the refusal stoke height. Any wave equation analysis performed by
the Contractor and associated costs due to delays and driving equipment mobilization shall be
at the Contractords expense.

616.9STEEL PILING:

616.9.2General: Steel piles shallansist of structural steel shapes of the kind and size
specified. Only new piles shall be furnished and used by the Contracteterfgili steel piles
shall be used where practicable. Splicing of piles is permitted subject to the approval of the
Enginee and shall be in accordance with this Specification. The number of welded connections
in the length of a pile shall be preferably as few as practicable.

616.9.2Splicing Steel Piles: If splices are made in steel piles by welding, the abutting
surfaces must be true planes. The top surface of the lower pile shall be straightened if bent
during the driving process or cut off (flame cutting permitted, 615.4.3.2.2) below the bent
portion if it cannot be satisfactorily straightened. The bottom surface eipber pile shall be
beveled on the inside edges of the flanges and along one edge of the web. The bevel shall be
made at an angle of approximately 40° with the horizontal. A surface of 1/8 inch (3 mm) may
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be left unbeveled. The upper pile shall be sdgwkamped to the lower pile and separated
there from 1/8 inch (3 mm), care being taken to make the axis of the two piles coincide. The
entire periphery of the pile joint shall then be butt welded, by properly certified welders, with
sufficient passes toompletely fill the joint, the slag of each pass being removed before
beginning the next pass.

616.16PREDRILLED PILING:

Holes shall be drilled or bored to the diameter and depth as specified on the Plans. Prior
to placement of the pile or the drivimgerations, the Contractor shall fill the open borehole with
concrete sand Test requirements for this material are waived, except that the material shall be dry
and free flowing. After driving, the Contractor shall fill the voids around the piles wiiticaud
concrete sand to the satisfaction of the Engineer.

616.12XMETHOD OF MEASUREMENT:

The number of linear feet (meters) of piles of the type specified to be paid for will be the
actual length of piles remaining in the finished structure. Alattg remain the property of the
Contractor for disposition.

616.12BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices
bid for the items listed below, which prices and payments shall be full caempmnfor furnishing
all materials and doing all the work prescribed in a workmanlike and acceptable manner, including
all labor, tools, equipment, supplies, and incidentals necessary to complete the work. The cost of
predrilling, filling of borehole androids with sand, splicing, and hardened steel pile points shall
be included in the price bid for the piles.

616.13PAY ITEMS:

ITEM DESCRIPTION UNIT
616004* |Asi zeoO Steel Be ar i |Linear Foot (Meter)
616005* | Steel Bearing Piles, Pierilled and Driven| Linear Foot (Meter)
616016* | Sheet Piling Left in Place Linear Foot (Meter)
616017* | Sheet Piling, Driven Linear Foot (Meter)

*  Sequence Number

SECTION 618
CAST BRONZE AND ROLLED COPPER-ALLOY EXPANSION PLATES

DELETE THE ENTIRE &CTION.

SECTION 620
THREE-SIDED REINFORCED CONCRETE BRIDGE/CULVERT

620.3DESIGN CRITERIA:
620.3.2Precast ThreeSided Bridge/Culverts:
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DELETE PARAGRAPH ONE ANDCREPLACEWITH THE FOLLOWING:

The bridge/culvert unit dimension and reinforcement detaddl ble as prescribed in the
plan and the shop drawings provided by the manufacturer. The minimum concrete
compressive strength shall be 4000 psi (28MPa). The minimum steel yield strength shall be 60
ksi (414 MPa). The minimum required strength for foemoval and handling shall be 70%
of Design Strength unless otherwise specified by the Designer. The precastidbtee
bridge/culvert unit shall also conform to MP 604.02.40.

SECTION 622
TIMBER BRIDGE STRUCTURES

622.2MATERIALS:

DELETETHE CONTENTS & SUBSECTION 622.2.4 AND 622.2.6, AND REPLACE
WITH THE FOLLOWING:

622.2.4Preservative Treatment: Treatment of all sawn timber and umber shall be in
accordance with the American Wood Protection Association (AWPA) Standard U1, UC4B.

To the extent prdical, all lumber and timber members shall be fabricated prior to
preservative treatment. Items that are field fabricated shall be treated in accordance with
AWPA Standard M4.

All surfaces shall be free of excess treatment solutions at the time ddrgidlivthe job
site.

622.2.6Structural Glued-Laminated Timber (Glulam):  All Structural Glued
Laminated Timber members shall be visually graded Southern Pine or visually graded Douglas
Fir-Larch as shown on the drawings and specified below.

Materials manufacture and quality control shall be in accordance with American National
Standards Institute/American Institute of Timber Construction (ANSI/AITC) Standard A
190.1, Structural Gluetdaminated Timber, and shall provide allowable design values as
shown on the Plans. All design values are based on wet condition of service. Adhesives shall
meet the requirements of wes$e for wet conditions of service. Appearance of the members
shall be industrial grade. Surfaces of members shall be not sealed mbénmnshall not be
wrapped. Members shall be marked with a Quality Mark and, in addition, a Certificate of
Conformance shall be provided to the Engineer to indicate conformance with ANSI/AITC A
190.1, Structural Gluedaminated Timber.

All Structural GledLaminated Timber members shall be preservative treated in
accordance with AITC Standard 109, Standard for Preservative Treatment of Structural Glued
Laminated Timber and AWPA Standard U1, UC4B, Commodity Specification F.

All surfaces shall be free ekcess treatment solution at the time of delivery to the job site.

To the extent practical, all Structural Gldeaminated Timber members shall be fabricated
prior to preservative treatment. ltems that are field fabricated shall be treated in aceordanc
with AWPA Standard M4.
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SECTION 625
DRILLED CAISSON

625.4MATERIALS:
625.4.3Casing:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

Metal casing shall be used whenever required to prevent caving of the soil material or to
exclude ground water. Casing shall be metal, of unit or sectional construction, be strong enough
to withstand handling stresses, withstand the pressures of concrete and of the surrounding earth
and ground water, and prevent seepage of water. Also, timg casd shall be selected by the
Contractor to control dimensions and alignment of excavations within tolerances, to seal the
casing into impervious materials, and to execute all other construction operations.

Casing pipe used for permanent applicatisimsll be new material and conform to ASTM
A 252/A 252M, Grade 2. Casing pipe when used for temporary applications only, will initially
be required to meet the requirements of permanent pipe but when removed can be transferred
to the cont rraused onrsibsequent prajekts. a n d

Any required casing splices shall be welded with no interior splice plates, producing true
and straight casing. All welding shall be in accordance with ANSI/AWS D1.1.

Permanent casing is required in all caissons &vheted on the plans. All temporary casing
shall be removed during placement of concrete unless otherwise noted on the plans. Should
the Contractor be unable to remove the temporary casing or if conditions require the temporary
casing remain in place,a@lContractor shall pressure grout the annular space between the casing
and soil. Materials and methods for grouting operation shall be submitted to the Engineer for
approval for the grouting operation. There shall be no additional cost to the Divisite fo
grouting operation.

SECTION 626
RETAINING WALL SYSTE MS

626.5MATERIALS:
626.5.XMechanically Stabilized Earth Components:
626.5.1.1Facing Elements:
626.5.1.1.1Reinforced Concrete Facing Elements:

DELETE THE LAST PARAGRAPH OF THIS SUBSECTIONG26.5.1.1.1 AND
REPLACEWITH THE FOLLOWING:

All reinforcing steel shall be in accordance with Section 602 and shall be epoxy coated.
Precast concrete Mechanically Stabilized Earth wall facing elements shall also conform to
MP 604.02.40.

626.5.1.1.2Modular Block Facings:
626.5.1.1.2.AModular Block Mix Design:
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DELETE THE FIRST PRAGRAPH IN THE SUBSECTION AND REPLACEWITH
THE FOLLOWING:

Each manufacturing facility shall provide a copy of their mix design, including test
results and material so@®, to MCS&T Division for each type of block that they
manufacture. A separate mix design shall be required for each type of block, as the
compaction of each type of block may vary and affect the various test results. An approved
independent laboratory al perform the testing when establishing the mix desigfer
initial approval, each mix design shall remain approved for a period of three years after the
date of initial approval. If there are any changes in the mix, such as changes in material
sources, any materials such as pigments are added, or the pigment color is changed, then a
new mix design shall be required. The modular block units shall conform to the following:

626.5MATERIALS:
626.5.tMechanically Stabilized Earth Components:
6265.1.15-Metal Soil Reinforcing or Attachment Devices:

DELETE ITEM E OF SWBSECTION 626.5.1.1.5AND REPLACE WITH THE
FOLLOWING:

E. Bolts shall med the requiremertsof ASTM F3125, Grade A325Nuts shall med
the requirementsof ASTM A563 Grade DH or ASTM A194 Grade 2 Fagenrers
shall be galvanized in ac@rdance with ASTM B695.

SECTION 634
CONCRETE CRIBBING

DELETE THE ENTIRE &CTION.

SECTION 635
METAL CRIBBING

DELETE THE ENTIRE &CTION.

SECTION 636
MAINTAINING TRAFFIC

636.:DESCRIPTION:

DELETE THE CONENTS OF THE SUBSECIDN AND REPLACE WITH THE
FOLLOWING:

This work shall consist of all necessary measures to maintain and to protect vehicular and
pedestrian traffic, to protect the work in process, and to maintain traffic through, around or adjacent
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to the construction area, in accordance with these Specifications or as directed. The work shall
include the furnishing and maintaining of all traffic control devices, flaggers and pilot truck;
construction of temporary structures when required; labor, sgnpand materials to keep the
traveled road smooth, passable, and safe.

636.2MATERIALS:

DELETE CALCIUM CHLORIDE FROM THE TABLE AND ADD THE FOLLOWING
SUBSECTION:

636.2.XMaterials Certification: The Contractor will furnish a notarized Letter of
Certfication for all traffic control items.

This letter shall state that the Contractor has inspected all materials upon arrival and that
where applicable the materials are supplied frorrgproved DOH sources with respective
lab numbers includedonlal i nvoi ces. The Contractoros | et
devices, flaggers, pilot trucks, signs, temporary pavement marking materials, materials for
temporary structures, aggregate for temporary roads, and dust palliatives all confbem to t
requirements specified in Section 636 of the Standard Specifications and all related Contract
Documents.

This Letter of Certification is not allowed to be from any Subcontractor, nor will the
Division accept any pagbkrough letters.

636.4AGGREGATES AND DUST PALLIATIVES:

DELETE THE CONTENTSOF THE SUBSECTION AD REPLACE WITH THE
FOLLOWING:

Aggregates required for the maintenance of traffic, water for use as dust palliatives, shall
be furnished and applied as directed by the Engineer. Watebshaled on haul roads and any
location on the project to minimize pollution from dust, when dust is creating a nuisance to the
traveling public or adjacent property owners. No payment will be made for other dust control.
Temporary roads shall be constied when called for, and such roads, as well as the road under
construction, shall be surfaced and maintained with aggregates, as shown on the Plans or as
directed by the Engineer.

636.6PILOT TRUCK AND DRIVER OR SHADOW VEHICLE:
636.6.2Shadow Vehicle:

DELETE SUBSECTION 86.6.2 AND REPLACE WI'H THE FOLLOWING:

A shadow vehicle shall be furnished by the Contractor and used at the locations called for
on the Plans or directed by the Engineer. This vehicle shall be a standard truck weighing
betweenl0,000 GVW 4536 kg and 24,000 GVW10880 kg, and shall be equipped with a
flashing or rotary yellow beacon which can be seen in all directions and amuoked
attenuator mounted on the rear. When the shadow eeliclo longer needed, it shall be
relocated behind a positive barrier or off the job site in a safe location.
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636.9TRAFFIC CONTROL DEVICES:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

Traffic control devices for work areas indiey but may not be limited to, signs, barricades,
drums, cones, channelizer cones, delineators, and flashers. They shall be installed in accordance
with standards deanad dneTdmporary TtafficeContral fou SHreets @and
Highway® , Iverdios, published by the Division, or as shown on the plans.

If the Total Contact Bid Amount is over $500,000 or otherwise noted on the plans Traffic
Control Devices also include work area signs indicating fines. These signs shall be installed 500
(150 m) after the first maintenance of traffic sign installed for each project. The signs shall be
installed in both directions on the road under construction. The sizes, messages, and designs shall
as shown in the Sign Fabrication Manual or as directed byrigmeer. With the larger size used
for four lane expressway roadways with speeds of 55 MPH or greater and the smaller sign used
for two lane roadways with speeds of 50 MPH or greater and with an ADT at 3,000 or greater. A
12' x 6' expressway sign (Ite686011* - 300 units) placed behind guardrail o 3#BB U
Channeloron34 60 x 40 wo o dtwplans hHighway sigl (1temx636@¥1- 180 units)
placed behind guardrail on-24 #BB U-Channeloron24 06 x 4" wo o-dhanpeb st .
suppors used shall be from the Division Approved Products List.

If the project is on an Interstate Highway, an APD (Appalachian Highway Corridor), a
controlled access highway with posted speed limit of 40 Miles Per Hour (MPH) or greater, or if
otherwise notedothe plans, Traffic Control Devices shall include work area signs designated

AGI VE 6EM A BRAKEO ( GEAB) . The sign size, me
Fabrication G3€L or as directed by the Engineer.
The sign (Item 63601, 300 units) sh | | be | ASHSt0DIO eadf t =GO & he f

work area sign unless the work zone is greater than one (1) mile, in length, in which case the GEAB
sign shall be installed approximately ¥ mile in advance of the active work area. At no time shall
the EAB sign be closer than 5006 from any other
in both directions on the right side of the highway. All GEAB signs not behind guardrail shall be
installed on three, 3 pound per foethiannel posts driven todepth of 3 ¥ feet. The posts shall
utilize stubs driven to a depth ofl32 feet and shall not extend above ground level more than four
(4) inches. An appropriate length upper suppeshannel shall be connected to each stub using a
breakaway mechanisrappropriate for the operating speed of the roadway, recommended by the
u-channel manufacturer which will result in the assembly meeting the crashworthiness
requirements of either NCHRB50 or AASHTOMASH, latest edition. If the assembly is installed
behindguardrail, the supports may be direct driven without a splice, or stubs may be used with the
upper supports connected using a method approved by the Enginedr,40#2B U-channel
supports may be used. Thehlannel supports used shall be from the DaviApproved Products

List.

GEAB sign shall only be installed in active work areas where workers are present and
visible to passing motorists. During periods of inactivity in the work area, the GEAB sign(s) shall
be covered or removed.

All traffic control devices manufactured on or before December 31, 2019 shall meet the
crash testing performance requirements of National Cooperative Highway Research Program
Report 350 (NCHRE350) and/or the American Association of State and Highway Transportation
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Officials PublicationManual for Assessing Safety Hardware (AASHMASH), 2009 or 2016.

With the exception of Category 1 (as defined by FHWA) work zone devices, all devices shall have
a supporting NCHRB50 and/or AASHTGMASH eligibility letter from the FHWA. @tegory 1
devices shall have a supporting NCHB3D selfcertification letter from the device manufacturer

or an AASHTO-MASH eligibility from FHWA. Devices, including portable barriers,
manufactured after December 31, 2019 must have been successfatiyttetite 2016 edition of
AASHTO-MASH. Such devices manufactured before this date may continue to be used
throughout their normal service lives.

All devices shall be assembled and utilized in a manner that is consistent with the crash
testing of the dewes. For example, portable sign stands shall only be used within the parameters
of the crash testing of the stands unless otherwise allowed for in the FHWA eligibility letter or by
other official guidance or policy from FHWA regarding NCHBB0 or AASHTO egarding
MASH. In the case of portable sign stands for example, these parameters include, but are not
necessarily limited to sign mounting height, sign substrate material, maximum sign size, and the
application of warning lights. Unless included as péthe testing of the device or allowed for as
part of t he ncartificafioa ot Gategony & devicess adtlitional ballast added to
devices shall only be as allowed for in the FHWA acceptance letter or by other official guidance
or policy, as dscribed previously.

Devices shall be a model |l isted on the Di
applicable. Devices compliant with NCHR3B0 or MASH Test Level 3 may be utilized on all
roadways. Devices compliant with NCHEBO0 or MASH Test Leve2 shall not be utilized on
roads having a normal posted speed limit greater than forty (40) MPH. Devices compliant with
NCHRR350 or MASH Test Level 1 shall not be utilized on roads having a normal posted speed
limit greater than twentjive (25) MPH.

636.14TEMPORARY BARRIER:
636.14.1Materials:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:

Temporary Barrier manufactured before December 31,2019 shall meet the requirements of
NCHRP Report 350 and/or MASBD for the differenta st | evel s as shown i
Matrix for Longitudinal Barrierso in NCHRP |
after December 31, 2019, must have been successfully tested to the 2016 edition of MASH.
Specific types of temporary barrier wilbt be used unless crash tested and approved by the
Engineer. Historical performance will help determine use of a product. Poor performance
may be grounds for neacceptance.

Temporary Barriers shall have adequate drainage slots to allow runaddtpough.

Temporary Barrier s h al Delindatorg éwhit8 or yellowla2 6 Ty
appropriate) facing traffic at 40 foot centers.

636.14.2Installation:

DELETE THE CONTENTS OF THE SUBSECTION AD REPLACE THE
FOLLOWING:
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This barrier tye shall conform to the details on the Plans, set as directed on the Plans, with
the barrier sections securely connected together by satisfactory fastening devices to provide a
more stable structure against impact.

A Temporary Barrier Installation Plashall be approved according to Section 105.2.1.2
AContractor Approval Met hodo. It shall hav
installation conditions below and shall include barrier type, barrier connection type,
NCHRP/MASH test approval and tda individual segment length, anchorage details, end
treatments, and transition details.

The temporary barrier shall be placed to match test conditions as determined by the
Engineer. These conditions may include, but not be limited to, anchoragésength of
barrier, individual segment length and connection details. Only one type of temporary barrier
shall be used for any one continuous run of barrier in a project. To clarify, the entire length of
temporary barrier shall not be intermixed in reb&w type of barrier, connection type, or
individual barrier length unless that configuration has been tested.

Anchorage spacing and installation, if required, shall be per manufacturer subject to shop
drawing review and approval and meet or exceecctasditions. Shop drawing information
shall include details for anchor removal and patching and /or repair of pavement or bridge
deck.

Where temporary barrier adjoins guardrail barrier, regardless if one is temporary and the
other is permanent (newly cstnucted or previously in existence) or if both are temporary,
they must be connected with a Temporary Guardrail Connector conforming to 636.16.2.

Where temporary barrier adjoins bridge parapet or other essentialigeidimg barrier or
obstacle, theynust be joined in a manner to maintain barrier continuity and prevent vehicle
snagging during impact. If they cannot be joined in this manner, a connection device must be
used to assure barrier continuity and to prevent vehicle snagging during impact.

When the temporary barriers are no longer needed, they will become the property of the
Contractor, unless otherwise noted on the Plans.

J-J Hook connections shall be tensioned by pulling the barrier segments apart to make this
type connection Atighto.

Vehicles, materials or any other equipment shall not be stored in the Temporary Barrier
buffer area. Unless required as a part of the contract, vehicles and equipment shall not work
in the Temporary Barrier buffer area and if required, shall be limitabatiotime that it is
necessary to be in that area.

636.23METHOD OF MEASUREMENT:

DELETE SUBSECTION 86.23.2, 636.23.3,3.23.26 AND REPLACEWITH THE
FOLLOWING:

636.23.2:Blank

636.23.3:Blank
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636.23.26Shadow Vehicle: A i Shadow Vieelonapkenmnooth mdisandlshall
include the flashing beacon, fuel, crew and trogbunted attenuator used in conjunction with
the vehicle.

The Department will measure the item by actual number of months the vehicle is used on
the project. Partial mons will be paid for as a full month.

636.25PAY ITEMS:

DELETE ITEM 636003AND 636004 FROM THETABLE AND REPLACE ITEM
636028 WITH THE FOLIOWING:

ITEM DESCRIPTION UNIT
636028* Shadow Vehicle Month

SECTION 640
FIELD OFFICE AND STORAGE BUILDING

640.4FIELD OFFICE:
640.4.5Minimal Field Office:

DELETE CONTENTS OFSUBSECTION 640.4.5 AD REPLACE WITH THE
FOLLOWING:

Thefield office shall have a minimum floor space of 100 square feet (9.3 square meters)
with a minimum plan dimension in one dirextiof 6 ft. (1.8 m). When a sanitary enclosed
toilet is not provided, a chemically treated portable toilet shall be provided. The office shall
be furnished with a desk, chair, one fireproof filing cabinet equipped with locks, and a phone,
fax and answeng (message) machine that utilizes the same phone line. The door for the field
office shall be provided with a suitable lock. A sanitary water cooler using bottled water or
approved equal shall be provided. The requirements of sections 640.10 sapplgot

SECTION 642
TEMPORARY POLLUTION

642.6 TEMPORARY PIPE, CONTOUR DITCHES, BERMS, SLOPE DRAINS, DITCH
CHECKS, SILT FENCE, PREMANUFACTURED DITCH CHECKS AND SUPER SILT
FENCE:

642.6.4Ditch Checks:

DELETETHE CONTENTS OFSUBSECTION 642.6.4 AD RERLACE WITH THE
FOLLOWING:

A barrier constructed of clean, nenodible rock or other manufactured devices fi.e.
triangular silt dikes, coir logs, etc.) across a cut or median ditch. Ditch checks shall be
constructed to control velocities, reduce esnsand aid in sediment control.
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642. FMETHOD OF MEASUREMENT :
DELETE THE 5" PARAGRAPH AND REPLACE WITH THE FOLLOWING:
Inlet Protection and Dewatering Device will be paid per each device used.
642.9PAY ITEMS:

DELETE ITEM 642011FROM THE TABLEAND ADD ITEM 642040:

ITEM DESCRIPTION UNIT
642040* Inlet Protection Each

* Sequence number

SECTION 651
FURNISHING AND PLACI NG TOPSOIL

651.2MATERIALS:
DELETE THE CONTENTS ANCREPLACETHE FOLLOWING:

Topsoilshall consist of the uppermost layaf fertile and friable soil that contains humus
material. This material varies in thickness in accordance with soil groups and usually possesses a
darker color than the subsoil. The texture of the topsoil may vary within the range of natural loam,
silty clay loam, and sandy loam. Acceptable topsoil shall contain organic matter in the range of
2% to 20% and be sampled at least once per project using AASHTO T267 method; multiple
sources or change of sources shall also be sampled.

SECTION 657
ROADWAY SIGN SUPPORTS

DELETE THE ENTIRE CONTENTS AND REPLACE WITH THE FOLLOWING:

657.EDESCRIPTION:

This work shall consist of the fabrication and erection of all supports for roadside mounted
signs in accordance with the requirements of the Plans and of thesécSfiecs. This shall
include the supports for all signs which are located outside of the shoulder and do not extend over
the shoulder.

All details not specified or not shown on the Plans shall conform to the details and
requirements set forth in the kmlving specifications and publications:

i.  West Virginia Department of Transportation, Division of Highways, Standard Details

Book Vol. Il, Signing, Signals, Lighting, Markings, and ITS, latest issue, including
revisions (further referenced to herein as ttan&ard Details).
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ii.  The Manual on Uniform Traffic Control Devices for Streets and Highways, latest
iIssue, as printed by the Federal Highway Administration, U.S. Department of
Transportation. (Referred to as the MUTCD).

lii.  Standard Specifications for StructuBupports for Highway Signs, Luminaires and
Traffic Signals, 8 Edition, including revisions, American Association of State
Highway and Transportation Officials.

657.2MATERIALS:

Materials furnished shall be of new stock, shall be the product of reputeriufacturers
of signing supports and accessories, shall conform to the Specifications, and shall meet the
approval of the Engineer.

657.2.2Beams Steel Beams such as shown on Standard Detail sheet8A Hitough
TE1-3C shall be standard wide flangieapes fabricated from steel conforming to ASTM A36
or ASTM A572 Grade 50. Steel conformingto ASTM A992 and dual certified to ASTM A572
Grade 50 may also be used. The beams shall be galvanized in accordance with ASTM A123.

657.2.2Plates: Flat steé plates such as stiffener plates, base plates, hinge plates, arm
plates, and gusset plates shown on various Standard Detail sheets shall conform to ASTM A36
and shall be galvanized in accordance to ASTM A123.

657.2.3Structural Connection Bolts: Steelstructural connection bolts and associated
hardware shown on various Standard Detail sheets shall conform to the following
requirements. Bolts: ASTM F3125 Grade A325, Type |. Nuts: ASTM A563, Grade DH with
lubricant contrasting with the color of the gahizing. Washers: ASTM F436, Type |. All
galvanized in accordance to ASTM F 2329.

657.2.4Keeper Plates: Steel keeper plates such as shown on Standard Detail sheets TE1
3A through TE13C and TE15A through TE15C shall conform to ASTM A653, desigiat
CS, and shall be galvanized. Thickness for use with Steel Beam supports shall be 20 gauge.
Thickness for use with Pipe Post supports shall be 28 gauge.

657.2.5Brass Shims: Brass shims such as shown on Standard Detail sheetSAE1
through TE23C and TE15A through TE15C shall be fabricated from brass shim stock or
strip meeting ASTM B36.

657.2.6Pipe: Steel pipe such as shown on Standard Detail sheet&AREirough TEL
5C shall conform to the requirements of ASTM A53, TYPE E or S, Grade B.

657.2.FFriction Caps: Steel friction caps such as shown on Standard Detail sheets TE1
5A through TE35C shall conform to ASTM A653, designation CS, and shall be zinc
electrodeposited coated in accordance with ASTM B633, Class 12.

657.2.8Anchor Bolts: Anchor bolts for casin-place applications such as shown on
Standard Detail sheets THA through TEI5C and TEZ shall conform to the following
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requirements. Bolts: ASTM F1554 Grade 55. Nuts: ASTM F563 Grade A. Washers: ASTM
F436. All galvanizd in accordance with ASTM B695.

657.2.9Low Carbon Steel Bolts: Small diameter, typically 5/Xhch, low carbon steel
bolts and associated components shown on various Standard Detail sheets shall conform to the
following requirements. Bolts: ASTM A30Grade A. Nuts: ASTM A563A Hex. Flat
washers: ASTM F844. Lock washers: ASME B18.21.1. All galvanized in accordance to
ASTM F2329.

657.2.16Tubular Steel: Tubular steel such as shown on Standard Detail sheetd AE2
through TE21B and TE23 shall camform to ASTM A500, Grade B, seamless or welded.
Galvanized in accordance to ASTM A123.

657.2.11U-Channel Supports and Breakaway Splice Devices:U-channel supports
utilized shall be listed on the Division Approved Products List (APL) feChannel Psts.
MP 707.02.13 shall be followed.

When required, Breakaway Splice Devices shall be supplied with-¢hannel supports;
such as shown on Standard Detail THL

657.2.12Square Tube Supports: Square tube supports shall conform to the requirésnen
of 709.53.

657.2.130mni-Directional Breakaway Devices:OmniDirectional Breakaway Devices
shall be designed for use with Steel Beam supports shown on Standard Detail sh&#ts TE1
TE1-3B, and TE13C. When required in the project plans, OsDirectional Breakaway
Devices shall be utilized with specified Steel Beam type support assemblies in order to convert
the breakaway connection fromdiirectional to omndirectional.

The device used shall be listed on the WVDOH Approved Products Listing (fPL)
Roadside Sign Support Accessories. Oinectional Breakaway Devices shall conform to
requirements of 709.52.

657.2.14Back to Back U-Channel Breakaway Devices: Back to Back WUChannel
Breakaway Devices shall be designed for use with/fd andbr 6-Ib/ft back to back supports
shown on Standard Details sheets I/&land TE17B. When required in the project plans,
Back to Back UChannel Breakaway Devices shall be utilized with specified back to back
support assemblies in order to create a breakdase connection.

The device used shall be listed on the WVDOH Approved Products Listing (APL) for
Roadside Sign Support Accessories. Back to BagRhdnnel Breakaway Devices shall
conform to 709.54.

657.2.15Surface Mount Breakaway Devices:Surfa@ Mount Breakaway Devices shall
be designed for use withlB/ft and/or 3lb/ft u-channel supports shown on Standard Details
sheets TEZYA and TEX7 B, a n d /-gauge quarexTubk 8upports. When required in
the project plans, Surface Mount Breakawayioes shall be utilized with specifieechannel
support assemblies which are located on asphalt or concrete surfaces.
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The Contractor shall select the Surface Mount Breakaway Device to be used following the
guidance on Standard Detail T#B.

The devwce used shall be listed on the WVDOH Approved Products Listing (APL) for
Roadside Sign Support Accessories. Surface Mount Breakaway Devices shall conform to
709.51.

A complete anchoring system for securing the device on the asphalt or concrete is also
required.

657.2.16Types A and B Barrier Wall Sign Support Brackets: Types A and B Barrier
Wall Sign Support Brackets shall be designed for use wititl2 x 14gauge Square Tube
Supports. When required in the project plans, Types A and/or B brabladitbe utilized with
specified assemblies to be installed on top of a median barrier wall or parapet. Type A brackets
are intended to be specified for use with barriers less thamch@s in width at the top. Type
B brackets are intended to be spedfior use with barriers lidches or greater in width at
the top.

A complete anchoring system for connecting the bracket to the concrete and hardware for
connecting the square tube support to the bracket are required.

The bracket used shall be lidten the WVDOH Approved Products Listing (APL) for
Roadside Sign Support Accessories. The requirements for Types A and B Barrier Wall Sign
Support Brackets are specified in 709.55.

657.2.17Anchors for Brackets: It shall be the responsibility of thedzket fabricator to
select and specify an appropriate anchoring system for retrofit installations of the following
sign brackets: Types C and D Barrier Wall Sign Support Brackets as shown on Standard Detail
sheets TP and TE23; Types K and L Bridge drRetaining Wall Sign Mounting Brackeis
shown on Standard Detail sheets THZ TE21B, and TE22.

Mechanical or chemical anchoring systems may be used. The anchors and associated
hardware components of the anchoring system shall be galvanized si&ahchoring system
shall be selected based on the design loading information provided on the previously
referenced Standard Detail Ssheet s. It shal
dimensions of the barrier, parapet, or retaining wakkdessary in order to select the anchoring
system.

All specifications and details related to the anchoring system shall be included as part of
the fabricatordés shop drawings. Al l necess:
be provided bytte fabricator with the bracket.

657.2.18Concrete: All concrete shall be Class B in accordance with Section 601.

657.2.19Reinforcing Steel: All reinforcing steel shall be meet the requirements of
Section 602.

CONSTRUCTION METHODS
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657.3FABRIC ATION:
657.3.2General: Fabrication of all parts of supports shall be in accordance with
dimensions shown on the Plans and Standard Drawings. Work shall be done in a uniform
workmanlike manner.

657.3.2Shop Drawings: The Contractor shall submit ShoDrawings showing all
di mensions, gquantities, and fabrication det a
approval. All associated accessories and hardware to be supplied with the supports and
brackets shall be included, including detaild apecifications for retrofit anchors as described
in Section 657.2.17. Eight copies of the Shop Drawings shall be submitted. Multiple
submissions will be permitted. However, all Shop Drawings for Steel Beam Supports shall be
submitted in one submissipall Shop Drawings for Pipe Post Supports shall be submitted in
one submission; and all Shop Drawings for Parapet, Retaining Wall, and Barrier Brackets shall
be submitted in one submission.

657.3.3Structural Bolt Tightening: When fully tightening strctural connection bolts as
part of the shop fabrication process, onlyweathered hardware components in new condition
shall be used. All nuts shall be preated with a lubricant as specified herein. After pre
assembly of the connections, the bolta $hl be brought to a fAsnug t
snug tightening the nuts, if the threads of the bolts have not been lubricated, were last lubricated
more than twentfour hours prior, or have gotten wet since they were last lubricated, lubricant
shal be applied to the bolt threads. Beeswax or toilet ring wax may be used. The assembler
may turn the nuts while holding the heads of the bolts or vice versa. If the heads of the bolts
are turned, the assembler shall apply lubricant to the face of #ieenthat the bottom of the
bolt head is to be tightened against.

The bolts shall be snug tightened in a sta
the Research Council on Structural Connecti o
afew impacts of an impact wrench or the full effort of an ironworker using an ordinary spud
wrench to bring the plies into firm contacto

After the snug tightening process, no less than sexemtyercent of the surface areas of
the faces being connect should be in visible contact. The assembler shall take care during
the snug tightening process to ensure that components being assembled remain properly
aligned, loosening the connection and repeating the snug tightening process if necessary.
After the snug tightening process has been completed, each nut or bolt head shall be fully
tightened by the turof-the-nut method. This shall require further tightening each fastener
onethird (1/3) of a turn, which shall be equivalent to two flats of a typicalor bolt head
with five flats. This shall be verifiable by first marking the nut or bolt head on one of the flats
and placing a corresponding mark on the component two flats away. The fasteners shall be
fully tightened in a star pattern and increnadiigt by fully tightening each over at least two
cycles.

657.3.4Welding: The welding of steel shall be in accordance with the requirements of
American Welding Society Specification D1.1 and shall be done by qualified welders.

657.4ERECTION:
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657.4.2General: All sign supports shall be installed at the points designated on the Plans
or by the Engineer in accordance with these specifications, the Plans, and approved shop
drawings and shall be erected in reasonably close conformity to the locatemasiogls, and
angles shown on the Plans or established by the Engineer.

The Contractor shall take full responsibility for checking all cross sections at approved sign
locations to determine final support lengths. Lateral placement of sign assemblies and
necessary support lengths shall be determined in accordance with the offset and mounting
height requirements shown in the Plans or Standard Detaild AR@ough TP31C.

Before proceeding further, the Contractor shall initially establish the locdtigach sign
in accordance with the Plans or as directed by the Engineer and shall mark each site with
construction stakes. The Contractor shall furnish stakes, paint, other materials, and labor for
performing the locating and staking as described. Whersites have been staked and are
ready for inspection, the Contractor shall inform the Engineer, who will check and approve the
site or make necessary changes. Centerline station information will be furnished to the
Contractor by the Engineer.

All existing or proposed assembly locations are approximate. In cases where an existing
assembly, including supports, is to be removed and replaced with a new assembly, the new
assembly shall be located as close as possible to the original and witfeéat Lihles
otherwise approved by the Engineer.

In cases where existing roadside sign supports are to remain in place with new signs to be
installed, the Contractor shall plumb the supports as necessary, and shall clear any existing
breakaway connection of any sihuctions. Costs associated with this work shall be in
incidental to the Contract bid items.

The Contractor shall take into consideration the Sign Orientation Requirements shown on
Standard Detail TR3B when determining the final proposed location éach assembly
support. Unique orientation requirements for chevron and Bigns are shown on Standard
Details TP32 and TE113C, respectively.

657.4.2Excavation: The Contractor shall perform excavations for each support requiring
a concrete found@n to the depths and dimensions shown on the Plans or as directed by the
Engineer to obtain a suitable foundation. Excavation may be accomplished manually or by
mechanical means. The Contractor is advised that the grading specifications permit the
congruction of embankment of rock fill to at least-ithes below the bottom of the subbase.

If solid rock or large boulders are encountered in excavation, it shall be removed, to the
satisfaction of the Engineer, to a sufficient depth in order to obitaistability which would
have been obtained had the excavation been made in earth to the depth required by the Plans
or Standard Details.

The Contractor shall remove all excavated material from the site that is not needed for
backfill or, if permittedby the Engineer, shall spread this material out in the area immediately
surrounding the foundation location to the satisfaction of the Engineer. The Contractor shall
restore all disturbed areas to within reasonable conformity of their original condityons
grading, seeding, mulching, and/or fertilizing as directed by the Engineer. No separate
payment will be made for these operations or required materials.

The Standard Detail drawings are compiled on the basis of average soil conditions. Soll
conditions surrounding specific foundations may warrant lesser foundations or may require
larger foundations. In these cases, the Contractor may adjust the size of specific foundations
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with the written approval of the Engineer. The Engineer may direct the Cimtta adjust
the foundation dimensions if determined to be necessary. Any work in such cases shall be
performed without change in the unit bid price.

If the sides of the excavation are determined by the Engineer to be unstable, forms shall be
used tosupport the sides of the excavation. The forms shall be placed in such a manner as not
to disturb the adjacent soil. If the Contractor elects to remove the form, the removal shall be
done immediately after the concrete is placed so that the flowing temeag fill the space
occupied by the form. Otherwise, the form shall become a permanent part of the installation.
In the latter case all portions of the form above ground level shall be removed after the concrete
has cured. The Engineer will make theaf determination as to when forms are necessary.
This form work shall be performed at the expense of the Contractor and no compensation will
be allowed therefor.

If a support foundation is to be installed within the area of an existing concretehattasp
surface and requires a concrete foundation, the concrete or asphalt shall be carefully opened
by drilling, saw cutting, or other suitable methods approved by the Engineer that will not cause
unnecessary damage to the surrounding surface. The Contsaetl be responsible for
removal and proper disposal of all excavated materials.

The Contractor shall contact WV 811 and shall notify all applicableWgn811
participating utilities prior to beginning excavation, support driving, or conduit jacking
activities. The Contractor shall hand dig to locate lines or open cut in areas of possible conflict,
as determined by the Engineer. The Contractor shall also be responsible for locating and
verifying Division owned underground conduit to avoid conflicdamage. All such work
shall be incidental to the Contract bid items. All costs associated with any disruption of

services as a result of the Contractorods act

657.4.3Foundation Placement: All concrete for each foundation shall be placed in one
placement with no cold joints. All concrete footings shall be flush with the uphill side of the
ground line, with the edges of the foundation being level. The top of concrete for each
foundation shall bdinished neatly and smooth, including the outside edges. The edges of
foundations placed within areas of existing concrete or asphalt surfaces shall be finished neatly
and smoothly to match with the edges of the area of asphalt or concrete surface aghich w
removed. The concrete shall be finished such that it slopes slightly down and away from the
stub or the bolt circle of the anchor bolts for drainage purposes. The Contractor shall take care
in order to install all anchor bolts and stub supports ad v possible and with the proper
embedment. Specific details pertaining to support foundations are contained in the Standard
Details or shall be shown in the project Plans.

If the foundation is being placed on a slope that is 4:1 or greater and itpsssible to
build up the downhill side of the ground slope as shown in the Standard Details to allow the
edges of the top of the foundation to be placed level, the Contractor shall utilize a suitable
concrete form which allows the round cragstional Bape of the foundation to be maintained
above ground level. The form shall also allow for the portion of the form above ground level
to be removed after the concrete has sufficiently cured. After the concrete has cured, the
portions of the form above guad level shall be removed. No additional compensation shall
be paid for the use of and removal of a form, if required.
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657.4.4Backfilling: If any backfilling is required, excavations shall be backfilled with
random material, approved by the Engineerhorizontal layers not to exceednthes after
compaction. Each lift shall be compacted to the satisfaction of the Engineer. Testing is not
required.

All surplus material shall be removed from the rightvay and the backfill finished flush
with surrounding natural ground, including replacement of any damaged facilities or
appurtenances. The Contractor shall restore all areas disturbed by this excavation or other
operations within reasonable conformity to their original conditions including rggadi
seeding, mulching and/or fertilizing as directed by the Engineer. The cost of backfilling
materials or operations shall be incidental to the Contract bid items.

657.4.5Support, Breakaway Device, and Bracket Installation:

657.4.5.1General: All supports requiring concrete foundations shall not be
installeduntil the concrete has cured for a period of seven days unless otherwise approved
by the Engineer. All sign posts and their stubs or anchor bolts shall be set plumb so that
the sign will be leel and shall be set at the proper angle with the roadway as shown in the
Standard Details.

Protective coatings for any supports, brackets, or associated components damaged
for any reason prior to or during installation shall be repaired. For galvanifades, the
repair shall be accomplished by the application of aaafcpaint conforming to Military
Specification MILP 21035, applied as recommended by the manufacturer including
surface preparation, or as directed by the Engineer.

Various Standar®det ai | s sheets referenced herein
torqgue wrench meeting the specifications h
manual torque wrench and shall meet either the requirements of International Organization
for Standirdization (ISO) Specification 6789 or American Society of Mechanical
Engineers (ASME) Specification B107.300. Prior to tightening any fasteners on the project
which require the use of a wrench meeting this specification, the Contractor shall provide
the Engineer with a copy of a calibration certificate for each wrench to be used on the
project. The date of the calibration shall be one (1) year or less prior to the letting date of
the Contract. The certificate provided shall be from a calibration ldabsth80O 17025
accredited, with the certificate indicating as such. Both the certificate and wrench shall
display matching serial numbers.

657.4.5.2S0il Anchored U-Channel Supports: When installing soil anchored u
channel supports not requiring a foation, the supports shall be driven either manually
or by mechanical means to the required line and grade and shall be installed as plumb as
possible. The Engineer may direct the Contractor to increase the required driving depth if
determined to be necgy due to soil conditions. During driving, the support end shall be
protected by a special driving cap if driven manually. If driven by a mechanical device, an
appropriate driving head shall be used that is designed not to damage the support. Any
support bent or otherwise damaged and determined by the Engineer to be unfit for use in
the finished work shall be removed from the site and replaced by the Contractor at their
expense. Exceptin cases where a breakaway splice device is required per Stetadlard
TE1-7B, soil anchored supports may be directly driven without a stub and splice
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connection, or the Contractor may use an approved breakaway splice device at their option
with no additional compensation.

Soil anchored supports shall be sufficientlyumb after installation. Otherwise,
this shall be cause for rejection at the discretion of the Engineer requiring the Contractor
to straighten or remove and reinstall the

657.4.5.3Back to Back U-Channd Supports: U-channel supports which are to
be erected baeto-back shall be stitch bolted together in accordance with Standard Detail
TE1-7B. All back to back supports shall require a concrete foundation as shown on
Standard Detail TEYB.

Assemblies at requiring a breakaway device shall require the concrete to cure with
the entire support installed. The Contractor shall be responsible for utilizing a method to
hold the supports secure and plumb during the curing process. No additional compensation
shall be paid for this.

After installation and curing, the support shall be plumb within ten degrees of
vertical in all directions. This shall equate to no more than-8/d% horizontally out of
level over foot of length. Otherwise, this shall be cadisr rejection at the discretion of
the Engineer requiring the Contractor to relocate and reinstall the foundation and support
if directed. This shall include removing the foundation for the rejected support to a
minimum of 6inches below ground level.

657.4.5.4Steel Beam and Types-b Pipe Post Supports:Steel Beam and Types
1-5 Pipe Post Supports shall be plumbed in accordance with the Standard Details as needed.
No more than 1Mnch of shims in total thickness may be used for any one connediion b
of the support. The Contractor shall shim the assembly within the allowances described
above to be as plumb as possible.

All base connection bolts shall be tightened to within the torque ranges specified
on the Standard Details using a wrench meetegrequirements of Section 657.4.5.1,
unless an OmrDirectional Breakaway Device is specified and requires the base
connection bolts to be eliminated. The procedure specified in Section 657.3.3 shall be used
for field assembly of any hinge plate contieas.

Upon final installation, the support shall be plumb within ten degrees of vertical in
all directions. This shall equate to no more than-&ith horizontally out of level over-1
foot of length. Otherwise, this shall be cause for rejection atisicestion of the Engineer
requiring the Contractor to relocate and reinstall the foundation and support if directed.
This shall include removing the foundation for the rejected support to a minimum ef six 6
inches below ground level.

In cases where th€ontractor is required to replace the portion of a Steel Beam
support above the hinge plate with the lower portion to remain in place, the length of the
new upper support shall be the height required by the specified sign(s) plus an additional
4-inches. All plates and hardware associated with the hinge plate connection shall be new.
The hinge plate connection shall be field tightened as specified herein.

657.4.5.5Types 69 Pipe Post Supports: Leveling of Types @ Pipe Post

Supports installed on corate foundations shall be accomplished using leveling nuts and
washers on each anchor bolt. One leveling nut with washer shall be installed on each
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anchor bolt to its approximate position. After setting the support in place, the support shall
be adjusteds closely as possible to a plumb vertical position by adjusting the lower nuts.
After leveling, the entire top face of all washers placed under the base plate shall be
engaged with the base plate. The top anchor bolt nuts shall then be fully tigimened
accordance with the anchor bolt tightening procedures specified in Section 658. After fully
tightening, the entire length of all top nuts shall be engaged on the anchor bolts. The
procedure specified in Section 657.3.3 shall be used for field assehtlysupport arms.

After installation, the vertical portion of the support shall be plumb within ten
degrees of vertical in all directions. This shall equate to no more thaAn8H6
horizontally out of level over-foot of length. Otherwise, thishall be cause for rejection
at the discretion of the Engineer requiring the Contractor to relocate and reinstall the
foundation and support if directed. This shall include removing the foundation for the
rejected support to a minimum of sixriches belowground level.

657.4.5.60mni-Directional Breakaway Devices: Omni-Directional Breakaway
Devices for use with Steel Beam supports shall be installed in accordance with the
manufacturerdéds specifications. A atorspy of
shall be provided to the Engineer prior to proceeding with installation. Any hardware
components of the device for which the manufacturer specifies a particular torque
requirement shall be tightened using a wrench meeting the requirements oh Sectio
657.4.5.1.

657.4.5.7Back to Back U-Channel Breakaway Devices: Back to Back U
Channel Breakaway Devices shalll be instal
specifications. A copy of the manufdactur e
to the Engineer prior to proceeding with installation. Any hardware components of the
device for which the manufacturer specifies a particular torque requirement shall be
tightened using a wrench meeting the requirements of Section 657.4.5.1.

657.4.58-Surface Mount Breakaway Devices: Surface Mount Breakaway
Devices shall be installed in accordance wi
the manufacturerds installation specificat
proceeding wh installation.

The anchoring system used shall be that which is supplied by the manufacturer.
The underside of the base of the device shall be shimmed if necessary in order for the
support to be as plumb as possible in all directions after installakitaterial used for
shimming shall be materials approved by the Engineer such as brass shims or galvanized
steel. Any hardware components of the device for which the manufacturer specifies a
particular torque requirement shall be tightened using a wraeehing the requirements
of Section 657.4.5.1.

Upon final installation, the support shall be plumb within ten degrees of vertical in
all directions. This shall equate to no more than-8ith horizontally out of level over-1
foot of length. Otherwisehis shall be cause for rejection at the discretion of the Engineer
requiring the Contractor to add additional
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657.4.5.9Bridge, Retaining Wall, and Barrier Wall Brackets: This
specification shall include ypes K and L Bridge or Retaining Wall Sign Mounting
Brackets and Types A, B, C, and D Barrier Wall Sign Support Brackets. The anchorage
for Type L Bridge or Retaining Wall Sign Mounting Brackets shall be-icaglace or
retrofitted, as specified in thddhs. Details for cash-place anchors are shown in the
Standard Details. The anchorage for all Barrier Wall Sign Support Brackets specified
above and Type K Bridge or Retaining Wall Sign Mounting Brackets shall be retrofitted.

Anchors to be retrofiti into newly placed concrete shall not be installed without
approval of the Engineer. The Contractor shall obtain approval from the Engineer before
installing brackets on cast-place anchors. The Contractor shall insure that anchor
chemical adhesive ad for retrofit installations has sufficiently cured before placing the
brackets.

Mechanical or chemical adhesive type anchors for retrofit applications shall be
installed strictly in accordance with the instructions provided by the bracket manufacturer
or fabricator. This shall include recommended procedures for cleaning the drilled holes
and recommended ambient air and mounting surface conditions in the case of chemical
adhesive systems.

Once the bracket is placed into the position on the anchoranti®rs shall be
tightened. Cash-place anchors for Type L Bridge or Retaining Wall Sign Mounting
Brackets shall be tightened in accordance with the anchor bolt tightening procedures
specified in Section 658, except the amount of nut tightening rosttahbe onéalf the
amount specified. Retrofit anchors for all bracket types shall be tightened in accordance
with the instructions provided by the manufacturer or fabricator.

After the bracket anchors are tightened, supports to be attached tocketraay
be installed in accordance with the Standard Details and the specifications herein. Note,
the bracket to pipe post connection bolts for Type L Bridge or Retaining Wall Sign
Mounting Brackets shall be fully tightened in accordance with the puoeegpecified in
Section 657.3.3.

Vertical support installation hardware for Types A and B Barrier Wall Sign Support
Brackets shall be that which is supplied by the bracket manufacturer and shall be installed
in accordance with the instructions providedthe bracket manufacturer. Any hardware
components for which a particular torque requirement is specified shall be tightened using
a wrench meeting the requirements of Section 657.4.5.1.

Hardware used to connect the vertical supports of Type C Barradr $ign
Support Bracket shall be as specified in Section 657.2.9. The fasteners shall be tightened
in accordance with the Standard Detail. Note, it is required to install spacers between the
u-channel welded to the bracket base plate and the suppumaicerS shall be additional
nuts and/or washers. The Contractor shall be responsible for determining the necessary
guantity of additional nuts and/or washers such that when the fasteners are tightened, the
support nested inside of the welded stub comes finth contact with the angled web
portions of the welded stub but does not cause undue stress on the angled webs. No
additional compensation shall be paid to the Contractor for the additional nut and/or washer
spacers.

657.4.6Support or Bracket Remowal: Removal of roadside sign supports shall include
removing the support and foundation to a minimum -@hdhes below ground level and
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restoring the ground surface to 1Itsd origin
mulching, and/or fertiing as determined to be necessary by the Engineer.

Removal of parapet, retaining wall, and barrier brackets shall include removing the bracket
and supports attached to it. Mounting anchors shall be cut off flush with the concrete.

The cost of this @m shall also include the removal of attachments to the supports as
required by the Plans or otherwise directed by the Engineer. In cases where the Contractor is
required to remove signs or other attachments from roadside sign supports or any other
strucure that is to remain in place, the cost of this shall be incidental to the Contract bid items.
This shall include removing signs, vertical supports, sign lighting and arms, and associated
hardware from overhead sign structures which are to remain ie. plac

657.5METHOD OF MEASUREMENT:

657.5.12Class B Concrete Footing, Plain: The quantity of work done for Class B
Concrete Footing, Plain will be measured in cubic yards, complete in place and accepted, as
determined by the dimensions on the Plans or i@ontlocuments, subject to adjustment as
provided for in 104.2 and 109.2.

Payment will be made at the contract unit price per cubic yard for "Class B Concrete
Footing Plain". Such price will be full compensation for furnishing all labor, materials, and
equipment necessary to construct all footings, including staking out footings and stakes for this
purpose; excavation for footings regardless of the type of material encountered; constructing
and removing forms when required; furnishing, placing, finishamgl curing the concrete; and
all other incidentals necessary to complete the work.

657.5.2Class B Concrete Footing, Reinforced, RoadsideThe quantity of work done
for Class B Concrete Footing, Reinforced, Roadside will be measured in cubic gangiete
in place and accepted, as determined by the dimensions on the Plans or Contract documents,
subject to adjustment as provided for in 104.2 and 109.2.

Payment will be made at the concrete unit price per cubic yard for "Class B Concrete
Footing, Remforced, Roadside". Such price will be full compensation for furnishing all labor,
materials, and equipment necessary to construct all footings, including staking out footings
and stakes for this purpose; excavation for footings regardless of the typatedfial
encountered; constructing and removing forms; furnishing and installing reinforcing steel,
anchor bolts, washers and nuts; furnishing and installing electrical grounding and conduit
sleeves when required; furnishing, placing, finishing, and cahegoncrete; furnishing and
placing grout as required by the Plans; and all other incidentals necessary to complete the work.

657.5.3Channel Posts: Measurement for payment of "Channel Posts" will be based on
the linear feet of steel channel postath size necessary to complete the work. The length
will be the Plan quantity unless otherwise directed by the Engineer.

In cases where a Square Tube Post is used in lieu of a Channel Post specified in the Plans,
as required or allowed for by the Standl Details, measurement of the support shall be the
same as specified above and payment will be made using the Plan specified Channel Post bid
item at the Contract unit price.

In cases where a Breakaway Splice Device is used, the footage within ttie détige
splice shall not be counted twice in determining the footage to be paid. All material and

95



installation labor costs associated with the Breakaway Splice Device shall be incidental to the
Contract bid items.

Payment will be made at the Contrantt price per linear foot for each size of post required
by the Plans. For back to back installations the price per linear foot shall include the material
and installation labor costs for the stitch hardware. Such price and payment shall be full
compenation for furnishing and erecting the posts, and all labor, equipment, tools, materials,
and incidentals necessary to complete the work.

657.5.4Square Tube Supports: Measurement for payment of "Square Tube Supports”
will be based on the linear feet eduare tube support of each size necessary to complete the
work. The length shall be the Plan quantity unless otherwise directed by the Engineer.
Payment will be made at the Contract unit price per linear foot for each size of support
required by the Rns. Such price and payment shall be full compensation for furnishing and
erecting the supports, and all labor, equipment, tools, materials, and incidentals necessary to
complete the work.

657.5.5Steel Beam Supports:Measurement for payment of "Ské&eam Supports” will
be based on the number of linear feet of supports for each size necessary to complete the work.
The supports shall be measured from the bottom of the base plate, and along the centerline of
the web, to the top of the support. Theuatity to be paid for shall include the supports, hinge
plate connections including hardware, and the base plate connection including hardware except
as noted herein. The length shall be the Plan quantity unless otherwise directed by the
Engineer. Lengthwill be computed to the nearest-i@dt for each installation and the nearest
1-foot for the total length.

In cases where an Ombirectional Breakaway Device is specified to be used with the
assembly, all material and labor costs associated witddhiee shall be paid for under the
provided OmniDirectional Breakaway Device bid item.

Payment will be made at the contract unit price per linear foot of support for each size and
shall be full compensation for furnishing and erecting all supports atetiads, tools, labor,
and equipment necessary to complete the work.

657.5.6Pipe Post Supports: Measurement for payment of "Pipe Post Supports" will be
based on the actual number of pipe posts necessary to complete the work. This quantity shall
be he Plan quantity unless otherwise directed by the Engineer. The quantity to be paid for
shall include the supports, arm connections including hardware, and the base plate connection
including hardware.

In cases where a pipe post support is to be iestalsing a Type L Bridge or Retaining
Wall Sign Mounting Bracket, all material and labor costs associated with the bracket shall be
paid for under the provided Bridge or Retaining Wall Bracket bid item.

Payment will be made at the contract unit pricespgport and shall be full compensation
for furnishing and erecting all supports and materials, tools, labor, and equipment necessary to
complete the work.

657.5.70mni-Directional Breakaway Devices: Measurement for payment of "Omni

Directional Breakaway Devices" will be based on the actual number of devices necessary to
complete the work. This shall equate to the total number of individual supports requiring the
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installation of an OmnDirectional Breakaway Device. The total cost of each device shall
include all components of the device including hardware. The number of units paid for shall
be the Plan quantity unless otherwise directed by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for matrials, tools, labor, and equipment necessary to complete the work.

657.5.8Back to Back U-Channel Breakaway Devices: Measurement for payment of
"Back to Back UChannel Breakaway Devices" will be based on the actual number of devices
necessary to comgtie the work. This shall equate to the total number of individual supports
requiring the installation of a Back to Back@hannel Breakaway Device. The total cost of
each device shall include all components of the device including hardware. The néimber o
units paid for shall be the Plan quantity unless otherwise directed by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necessary to complete the work.

657.5.9Surface Mount Breakaway Devices: Measurement for payment of "Surface
Mount Breakaway Deviceso wild.l be based on
complete the work. This shall equate to the total number of individual supports requiring the
installation of a Surface Mount Breakaway Device. No differentiation in payment shall be
made based on differentiation in cost of the device for each different size support. The total
cost of each device shall include all components of the device inglbdrdware. The number
of units paid for shall be the Plan quantity unless otherwise directed by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labor, and equipment necgssacomplete the work.

657.5.10Bridge, Retaining Wall, and Barrier Wall Brackets: Measurement for
payment of fABridge or Retaining Wall Bracket
the actual number of brackets necessary to complete the Wwbkktotal cost of each bracket
shall include all components of the bracket including parapet, wall, or barrier connection
hardware. With the exception of the Type D Barrier Wall Bracket, the vertical support(s) of
each bracket shall be paid for sepalsatinder the applicable bid item. The number of units
paid for shall be the Plan quantity unless otherwise directed by the Engineer.

Payment will be made at the Contract unit price per unit, and shall be full compensation
for materials, tools, labornd equipment necessary to complete the work.

657.5.12Support or Bracket Removal: Measurement for payment of "Support or
Bracket Removal" will be based on the actual number of supports and/or brackets that are
required to be removed. This quantitylsba the Plan quantity unless otherwise directed by
the Engineer. In cases where a bracket is designated for removal, any supports attached to the
bracket shall not be counted as additional quantities.

Payment will be made at the contract unit price agport or bracket. This price shall
also be full compensation for the removal and disposal of the signs and sign assemblies,
including hardware and bracing, the removal and disposal of the supports and the restoration
of the ground surface to its ongil condition. No differentiation in payment shall be made
based on support size, bracket type, or the method that was originally used to anchor the
support.
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657.6BASIS OF PAYMENT:

The quantities, determined as provided, will be paid for at the comntnécprice for the
items listed below, which prices and payment shall be full compensation for furnishing all the
material and doing all the work prescribed in a workmanlike and acceptable manner, including all
tools, equipment, supplies and incidentagessary to complete the work. All incidental work
and materials for which no basis of payment is provided will be considered as completely covered

by the prices bid for the items included in the Contract.

657.#PAY ITEMS:

ITEM DESCRIPTION UNIT
657006001 | S4X7.7 Steel Beam Support Linear Foot
657006005 | W6X12 Steel Beam Support Linear Foot
657006010 | W8X18 Steel Beam Support Linear Foot
657006015 | W10X22 Steel Beam Support Linear Foot
657008001 | 2.00 LB Channel Post Linear Foot
657010001 | 3.00 LBChannel Post Linear Foot
657012001 | 4.00 LB Back to Back Channel Post Linear Foot
657014001 | 6.00 LB Back to Back Channel Post Linear Foot
657016001 | Class B Concrete Footing, Plain, Roadside Cubic Yard
657017001 | Class B Concrete Footing, Reinforc&hadside Cubic Yard
657018001 | Support or Bracket Removal Each
657019001 | Pipe Post Each
657035001 | Square Tube Support, 2.00X14GA Linear Foot
657040001 | Omni-Directional Breakaway Device Each
657041001 | Back to Back UChannel Breakaway Device Each
657042001 | Surface Mount Breakaway Device Each
657050001 | Bridge or Retaining Wall Bracket, Type Each
657060001 | Barrier Wall Bracket, Type Each

SECTION 658

OVERHEAD SIGN STRUCTURES
658.:DESCRIPTION:

DELETE THE CONTENTS OF SUBSECTION 658.1 AND REACE WITH THE
FOLLOWING:

This item shall consist of the fabrication and erection of overhead frame, cantilever,
butterfly, and span structure sign supports and fastening accessories in accordance with the
requirements of the Plans and of these Spetifica. All details not specified or not shown on
the Plans shall conform to the details and requirements set forth in the following Specifications
and publications:
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i.  West Virginia Department of Transportation, Division of Highways, Standard
Details Book \ol. II, Signing, Signals, Lighting, Markings, and ITS, latest issue,
including revisions (further referenced to herein as the Standard Details).

ii.  The Manual on Uniform Traffic Control Devices for Streets and Highways, latest
issue, as printed by the Fedekighway Administration, U.S. Department of
Transportation (Referred to as the MUTCD).

iii.  Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals, & Edition, including revisions, American Association of State
Highway and Transportation Officials.

All material, fabrication, and installation requirements for overhead frame structures shall
be included in the project Plans and shop drawings.

658.2MATERIALS:

DELETE THE CONTENTS OF SUBSECTION 658.2 AND REPLACE WITTHE
FOLLOWING:

Materials furnished shall be of new stock conforming to the requirements of the
Specifications, and shall meet the approval of the Engineer.

658.2.1Pipe: Non-tapered steel pipe used for arms, chords, support legs, and bracing
shownon various Standard Detail sheets shall be seamless or welded pipe conforming to A500
Gr. B or C, API 5L X42 or X52, A53 Grade B, or A252 Grade 3.

Non-tapered aluminum pipe used for chords and bracing shown on Standard Detail sheets
TE5-1A and TE51B shall conform to ASTM B221, ASTM B429, or ASTM B241, all Alloy
6061, temper T6.

Tapered steel pipe used for arms and support legs shown on Standard Detail st#dt TE4
shall be manufactured from steel having a min. yield strength of 55,000 PSI afteatfahri
Galvanized in accordance with ASTM A123.

658.2.2Plate: Flat steel plate used for chord plates, base plates, arm end plates, arm splice
plates, and box flange plates shown on various Standard Detail sheets shall conform to ASTM
A 572, Grade 42Galvanized in accordance to ASTM A 123.

Flat steel plate used for gusset plates, saddle plates, hand hole plates, and stiffener plate
shown on various Standard Detail sheets shall conform to ASTM A 36. Galvanized in
accordance to ASTM A 123.

Flat altminum plate used for gusset plates and chord plates shown on Standard Detail
sheets TEBLA and TE51B shall conform to ASTM B209, Alloy 6061, temper T6.

658.2.3Structural Connection Bolt: Carbon steel structural connection bolts and
associated hardwarshown on various Standard Detail sheets shall conform to the following
requirements. Bolts: ASTM F3125 Grade A325, Type I. Nuts: ASTM A563, Grade DH with
lubricant contrasting with the color of the galvanizing. Washers: ASTM F436, Type I. All
galvanked in accordance to ASTM B695.
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658.2.4Friction Caps: Steel friction caps shown on various Standard Detail sheets shall
conform to ASTM A653, designation CS, and shall be zinc electrodeposited coated in
accordance with ASTM B633, Class 12.

Aluminum friction caps shown on Standard Detail sheets-TE5and TE51B shall
conform to ASTM B26, Alloy 356, temper F.

658.2.5Structural Shapes: Steel W10x77 beams as shown on Standard Detail sheets
TE3-1 and TE32 shall be standard wide flange shapes tabed from steel conforming to
ASTM A36 or ASTM A572 Grade 50. Steel conforming to ASTM A992 and dual certified to
ASTM A572 Grade 50 may also be used. The beams shall be galvanized in accordance with
ASTM A123.

Steel WT8x25 tees as shown on Standaeta sheets TE3A and TE51B shall be
standard WT shapes fabricated from steel conformiStoM A36 or ASTM A572 Grade
50. Steel conforming to ASTM A992 and dual certified to ASTM A572 Grade 50 may also
be used. The tees shall be galvanized in aeacmalwith ASTM A123.

658.2.6U-Bolts: Carbon steel4bolts and associated hardware shown on various Standard
Detail sheets shall conform to the following requirements: Bolts: ASTM A307 Grade A. Nuts:
ASTM A563A Hex. Flat washers: ASTM F844. All gahized in accordance to ASTM
F2329.

658.2.ZAnchor Bolts: Steel anchor bolts and associated hardware shown on various
Standard Detail sheets shall conform to the following requirements: Bolts: ASTM F1554
Grade 55. Nuts: ASTM F563 Grade A. WashersTi3-436. All galvanized in accordance
with ASTM B695.

658.2.8Concrete: All concrete shall be Class B in accordance with Section 601.

658.2.9Reinforcing Steel: All reinforcing steel shall be meet the requirements of Section
602.

658.5ERECTION:

DELETE THE CONTENTS OF SUBSECTION 658.5 AND REPLACE WITH THE
FOLLOWING:

658.5.2General: All structures shall be installed at the points designated on the Plans or
by the Engineer in accordance with these specifications, the Plans, and approvidwsimys
and shall be erected in reasonably close conformity to the locations, elevations, and angles
shown on the Plans or established by the Engineer.

Erection of sign structures shall be in accordance with the applicable provisions of the
current edion of the Standard Specifications and the requirements given below. The
Contractor shall provide all tools, equipment and appliances necessary for the expeditious
handling of the work, all of which shall be subject to the approval of the Engineerridisate
and workmanship not previously inspected will be inspected on the site of the work and all
rejected material shall be removed from the site of the work.
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The Contractor shall take full responsibility for checking all cross sections at approved
strudure locations to determine final support lengths. Necessary support lengths shall be
determined in accordance with the roadway overhead clearance requirements shown in the
Plans or Standard Details.

Before proceeding further, the Contractor shaltially establish the location of each
structure in accordance with the Plans or as directed by the Engineer and shall mark each site
with construction stakes. The Contractor shall furnish stakes, paint, other materials, and labor
for performing the locatig and staking as described. When the sites have been staked and are
ready for inspection, the Contractor shall inform the Engineer, who will check and approve the
site or make necessary changes. Centerline station information will be furnished to the
Contractor by the Engineer.

All existing or proposed assembly locations are approximate. In cases where an existing
assembly, including supports, is to be removed and replaced with a new assembly, the new
assembly shall be located as close as possililgetoriginal with a minimum of 2@eet of
clearance between the existing foundation and the new foundation unless otherwise approved
by the Engineer.

658.5.2Excavation: The Contractor shall perform excavations for each concrete
foundation to the deps and dimensions shown on the Plans. The excavation shall be made in
accordance with the applicable provisions of the Standard Specifications.

The Contractor shall contact WV 811 and shall notify all applicable WV 811 non
participating utilities priorto beginning excavation or conduit jacking activities. The
Contractor shall hand dig to locate lines or open cut in areas of possible conflict, as determined
by the Engineer. The Contractor shall also be responsible for locating and verifying Division
owned underground conduit to avoid conflict or damage. All such work shall be incidental to
the Contract bid items. All costs associated with any disruption of services as a result of the
Contractordéds activities shtall be the Contrac

Earth augers, if used shall be of the same diameter as the footings. Where a trench is
required, it shall be only as wide and long as is necessary to accommodate the work.

If rock or boulders are encountered during the excavation, they shathbbeed to a depth
sufficient, in the judgement of the Engineer, to obtain the stability necessary to support the
sign structure. The Standard Detail drawings are compiled on the basis of average soll
conditions. Soil conditions surrounding specific foatioins may require larger foundations.

The Contractor shall adjust the foundation dimensions if directed to do so by the Engineer.
Any work in such cases shall be performed without change in the unit bid price.

If a foundation is to be installed withthe area of an existing concrete or asphalt surface,
the concrete or asphalt shall be carefully opened by drilling, saw cutting, or other suitable
methods approved by the Engineer that will not cause unnecessary damage to the surrounding
surface.

The Contractor shall remove all excavated material from the site that is not needed for
backfill or, if permitted by the Engineer, shall spread this material out in the area immediately
surrounding the foundation location to the satisfaction of the Engifié¢er.Contractor shall
restore all disturbed areas to within reasonable conformity of their original conditions by
grading, seeding, mulching, and/or fertilizing as directed by the Engineer. These operations
and required materials shall be paid for incidétd the Contract bid items.
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658.5.3Conduit and Ground Rods: All overhead sign structures shall have conduit and
ground rods, regardless of whether they have sign lighting or other electrical components.

A 2-inch diameter galvanized conduit shbak furnished and installed in the support
foundations at locations as specified on the Plans. The conduit shall terminate above the top
of the foundation and shall be fitted with an2h capped grounding bushing above the
foundation. The lower end of@ltonduit shall emerge from the side of the footing to be joined
to conduit from the junction box.

Ground rods shall be copper clad steel; Bidhes in diameter with a minimum length as
noted on the Plans and shall be one piece. Sectional or segngented rods are not
permitted. The ground rods shall be complete with ground clamp and square head bolt.

658.5.4Foundation Placement: The foundations shall be of Class B concrete, reinforced,
of the types shown on the Plans. Steel reinforcemectipamolts and conduit for the footings
shall be as shown on the Plans.

All concrete for each foundation shall be placed in one placement with no construction
joints.

Each foundation shall typically be installed with a pedestal as shown on the 8tandar
Details. All pedestals shall be square to a depthiatlées minimum below ground level.
Each of the two pedestals on each end of box truss span structures shall be constructed at the
same elevation. For foundations which are within or project istmarete or asphalt surface
utilized by pedestrians, Americans with Disabilities Act (ADA) walkway specification
requirements shall be met as directed by the Engineer. In such cases, the following guidelines
shall be followed:

I.  Unless unachievable due tight of way restrictions, the foundation shall be placed
such that a 4&ch minimum wide walkway is maintained from the edge of the
foundation to the roadside edge of the walkway. This measurement shall not include
curbs constructed with a joint sepangtthe curb and walkway.

ii. If it is not possible to maintain a 48ch wide walkway, the pedestal portion of the
foundation above grade shall be eliminated, and the top of the foundation shall be
constructed flush with the walkway. In this case, the wadtthe walkway shall be
measured from the roadside edge of the structure base plate to the roadside edge of the
walkway. This measurement shall not include curbs constructed with a joint separating
the curb and walkway. This measurement shall not beéctes to less than 3idches,
and the continuous longitudinal length over which the walkway is restricted to less than
48-inches shall be for no more than twefdyr 24inches. The width of the restriction
shall be minimized as much as possible withim available right of way.

The anchor bolts shall be set accurately by means of a template in the position shown on
the drawings and held rigidly in the forms so as to avoid displacement during the placement of
concrete. The steel reinforcement anddrot shall be properly placed and secured before the
placement of concrete. The Contractor shall make periodic checks of the bolt positions and
elevations during concrete placement operations. It is essential that the distance between the
centers of artwor bolt groups of the two foundations of a span structure be exactly the span
lengths shown on the Plans.

The exposed surfaces of all foundations constructed with pedestals as shown in the
Standard Details shall be given a Class 1, ordinary finislefased in Section 601.
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658.5.5Backfilling: If any backfilling is required, excavations shall be backfilled with

random material, approved by the Engineer, in horizontal layers not to exaedted after
compaction. Each lift shall be compactedhe satisfaction of the Engineer. Testing is not
required.

All surplus material shall be removed from the rightvay and the backfill finished flush

with surrounding natural ground, including replacement of any damaged facilities or
appurtenances. ‘€hContractor shall restore all areas disturbed by this excavation or other
operations within reasonable conformity to their original conditions including grading,

seeding, mulching and/or fertilizing as directed by the Engineer. No separate paymesnt will b
made for backfilling materials or operations.

658.5.6Structure Installation:

658.5.6.1General: All structures depicted in the Standard Details shall have the
support legs installed with the anchor bolts fully tightened before installation afrtie
or chords.

The individual sections of any box truss span structure made up of multiple sections
shall be spliced together for the full length of one span before lifting into place. In addition,
all sign panels, lighting and other accessories redutiereon, as described elsewhere in
the Standard Specifications, shall be fully installed before lifting the box truss into place.

Two-TubeSpan and On&ubeSpan structures as shown on Standard Detail sheets
TE3-1 and TE32 shall have the entire spassembled and fully tightened before lifting
the span into place. The arm splice connections of Heavy Single Arm Cantilevers and
Light Single Arm Cantilevers as shown on Standard Detail sheetsiAEhd TE44B
may be assembled after lifting the sectittaching to the support leg into place and fully
tightening the structural connection bolts.

The field assembling of the component parts of a structure shall be done in a manner
not likely to produce damage by twisting, bending, or otherwise deformengnttal.

Signs required to be installed prior to erection or immediately after erection as described
herein shall be covered in a manner approved by the Engineer if determined to be necessary
due to operational considerations.

658.5.6.2Installation Preparation: Proper condition and lubrication of hardware
associated with anchor bolts and structural bolted connections is critical to proper
installation. Only urweathered hardware components in new condition shall be used.
Fastener components shall jr@tected from dirt and moisture in closed containers at the
site of installation. Fastener components shall not be cleaned of lubricant that is present in
the as delivered condition. Components that accumulate rust or dirt resulting from plant
or job-site conditions shall not be incorporated into the work. Galvanized bolts that have
been fully pretensioned shall not be reused.

All nuts shall be pre&oated with a lubricant as specified herein. Prior to snug tightening
of any nuts or bolts, lubricashall be applied to the bolt threads if the threads of the bolts
have not been lubricated, were last lubricated more than tM@mty24) hours prior, or
have gotten wet since they were last lubricated. Beeswax or toilet ring wax may be used.
If the bolt heads are turned in order to tighten a connection, the Contractor shall apply
lubricant to the face of the washer that the bottom of the bolt head is to be tightened against.

103



If pre-coated nuts have gotten wet, lubricant shall be reapplied to the ghaeddthe
bearing surface face of the nut.
Prior to erection, the following steps shall be taken by the Contractor:

1.

Inspect the separate components of the structure for bent or damaged members,
damaged coatings, distortion, blemishes, scratches, craokk,defective
fabrication that would affect proper erection, durability, or structure
performance. Localized defects in the galvanizing coating shall be repaired in
accordance with the requirements of ASTM A780. Any member slightly bent
or twisted shalhave all defects corrected in an approved manner before being
placed. The Engineer may direct the Contractor to not proceed with the erection
of any structure if any serious defects warranting further assessment and
possible rejection are found.

Verify that there will be no potential fitlp problems when the components of
the structure are assembled. Insure connecting plates will fit with no burrs or
other seating inhibitors. If more than-@Brcent of the surface area of the face

of a flange bolted tohe face of another component, or surface area of the
underside of a structural bolt head or nut, is visible after snugging of the bolts
this shall be cause for rejection.

Apply protective coating materials if aluminum components are to be attached
to concete, masonry, or steel if the steel is neither galvanized nor stainless. If
to be attached to steel which is neither galvanized nor stainless, the aluminum
points of contact shall be coated with a zinc chromate primer or as called for on
the Plans, and éhsteel shall be coated at the points of contact with a suitable
priming paint followed by a coat of aluminum paint. If to be attached to
concrete or masonry, the points of contact shall be coated with a heavy coat of
an alkaliresistant bituminous paint.

Verify that the foundations are set to the proper elevation and anchor bolts are
set in the correct pattern and orientation, are of the correct size, and are plumb
with the specified extension and thread length above the top of concrete.

Just prior to ergion, the aluminum shall be thoroughly cleaned, and any

accumulations of oil, grease, dirt or foreign materials shall be removed using
an approved solvent cleaner.

658.5.6.3Installation Procedure: The following steps shall be followed during the
erecton procedure:

1.

2.

Clean the anchor bolts with a wire brush or equivalent and lubricate the anchor
bolts as described herein if this has not already been done.

Place and level the foundation leveling nuts with washers on top. Initial
placement of the levelgnuts shall be no more than dnth above the top of

the foundation.

Bring the support leg(s) into position for placement. Insure anchor bolts and
the bolt holes in base plate are properly aligned. No cold working of the anchor
bolts shall be allowedNo cutting or reaming of holes will be allowed without
prior approval from the Traffic Engineering Division.
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4. Place the support leg(s). The Contractor shall take due care to avoid damaging
the anchor bolt threads during this process. If the structsmmbbiple support
legs, one support leg shall be placed and fully tightened into place at a time.

5. With the support leg as plumb as possible, adjust the leveling nuts as needed.
The gap between the top of concrete and the bottom of each leveling hut shal
not exceed the diameter of the anchor bolt after this process is completed.

6. Place top washers and nuts. Snug tighten the top nuts, followed by the leveling
nuts. Each set of nuts shall be snug tightened in a star pattern. Snug tightness
is consideredo be the tightness which exists due to the full effort of a man
using a spud wrench with the appropriate length handle for the bolt being
tightened. The handle length used for boltsiBth to 21/4-inches in diameter
shall be 23nches. The handle ngth used for bolts-1/2-inches to 21/4-
inches in diameter shall be-8&ches.

7. Fully tighten the anchor bolts following the procedure described in Section
658.5.6.3.1.

8. Release any load by crane or other erection device. The anchor bolt nuts must
be prgerly tightened before removal of the crane. If problems exist such as
the anchor connections are loose after release, then repeat the nut tightening
procedure.

9. Lift the structure arms or span into place. The Contractor shall be responsible
for determinng and selecting appropriate lift points in order to not overstress
the structural components or attachments during lifting.

10.0nce components that are attached using structural connection bolts are lifted
into place and lubrication is applied to the hardyweomponents as required,
the bolts shall be snug tightened and then fully tightened immediately. The
snug tightening procedure used shall be the same as described for the anchor
bolts above under item number 6. The procedure for fully tightening ttse bo
is described in Section 658.5.6.3.2. Once span structures are lifted into place
and proper alignment is verified, they shall be secured to the support legs by
installing and tightening the-loolts immediately.

11.Check structure. If problems exist, Bugs loose arm connections or showing
gaps, the load must be removed from the area in question and steps repeated as
necessary. If this requires loosening structural connection bolts that have
already been fully tightened, the bolts shall be replaced.

12.1f not installed prior to lifting the arms or chords into place (required for box
truss spans), all signs to be attached to the structure arms or chords shall be
installed immediately after the attachment hardware for the arms or chords are
fully tightened.

658.5.6.3.1Anchor Bolt Tightening: After snug tightening has been accomplished,
the following procedure shall be followed for fully tightening anchor bolts:

1. Verify that all nuts and washers were brought into firm contact with the base
plate. Beveledvashers may be necessary under the leveling or top nut if any
face of the base plate has a slope greater than 1:20 and/or any nut could not be
brought into firm contact. If it is determined that beveled washers are required,
the support leg shall be disasnbled from the anchor bolts and the erection
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procedure shall be restarted as described in Section 658.5.6.3 using the beveled
washers. Beveled washers shall be manufactured of the same material as the
base plate and shall be galvanized. Beveled washatkbe square with the
length of each side being equal to or greater than the diameter of the normal
washers. The minimum thickness of the beveled washers shall be the thickness
of the normal washers.

. Before tightening, at each bolt location the refere position of the top nut in

the snugftight condition shall be marked with a suitable marking on one flat
with a corresponding reference mark on the base plate.

. Top nuts shall be turned in increments and in a star pattern over at least two full
tightering cycles, meaning the rotation applied to each nut during each cycle
shall be approximately half the amount described herein. Nut rotation shall be
1/3 of a turn for bolts-1L/2-inches in diameter or less and shall be 1/6 of a turn
for bolts greater th&1-1/2 inches in diameter. The amount of torque required

to fully tighten each nut shall be recorded for use in stepad5. After
tightening, the nut rotation shall be verified. The wrench used shall be a
hydraulic torque wrench with sufficient cajity for the bolts to be tightened,

and with the capability of loosening. Prior to tightening any fasteners, the
Contractor shall provide the Engineer with a copy of calibration certificates for
the hydraulic wrench. Separate calibration certificatesexqaired for each
wrench and for the gauge associated with each power pack to be used on the
project. The date of the calibrations shall be one year or less prior to the
advertising date of the Contract. The certificate provided shall be from a
calibraton lab that is International Organization for Standardization (ISO)
17025 accredited, with the certificate indicating as such. Both the certificate
and wrench or gauge shall display matching serial numbers.

. The same hydraulic torque wrench and powek pammbination which was

used to fully tighten the anchor bolts shall be used to verify that a torque at least
equal to the torque value given by the following equation is required to
additionally tighten the leveling nuts and the top nuts. If the reqtorgde is

less, this should be interpreted to indicate that the threads have stripped and
should be reported to the Traffic Engineering Division.

Tv=10.12 (D) Fi
Where:
Tv = verification torque (inctkips)
Db = nominal body diameter of the anchor Halches)
Fi = 60% of the anchor bolt minimum tensile strength (kips)
(= 45 ksi for ASTM F1554 Grade 55)

Multiply Tv by 83.3 to calculatevin ft-lbs
. After at least 4&ours, the same hydraulic torque wrench and power pack
combination which was used fully tighten the anchor bolts shall be used to

verify that a torque at least equal to 1.10sTrequired to additionally tighten
the leveling nuts and the top nuts. If the required torque is less, this should be
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interpreted to indicate that the thdsahave stripped and should be reported to
the Traffic Engineering Division.

658.5.6.3.2Structural Connection Bolt Tightening: After snug tightening has been
accomplished, apply the appropriate rotation to the turning elements in the same sequence as
snug tightening. Rotation shall be in accordance with Table 615.5.6.3 B. Full tightening of each
bolt shall be accomplished in approximately 48conds using a hydraulic torque wrench
meeting the requirements specified herein, or impact wrenches ofsaeleqpacity.

658.8PAY ITEMS:

DELETE THE TABLE ANDREPLACEWITH THE FOLLOWING:

ITEM DESCRIPTION UNIT
658001* | Class B Concrete Footings, Reinforced, Overh Cubic Yard
658005* | Overhead Sign, Two Tube Span Each
658006* | Overhead Sign, One Tube Span Each
658007* | Overhead Sign, Double Arm Cantilever Each
658008* | Overhead Sign, Butterfly Cantilever Each

658009* | Overhead Sign, Single Arm Cantilever (Heavy) Each
658010* | Overhead Sign, Single Arm Cantilever (Light) | Each

658011* | Overhead Sign, Steel Rdruss Span Each
658012* | Overhead Sign, Aluminum Box Truss Span Each
658013* | Overhead Sign, Frame Each
* Sequence Number
SECTION 660

TRAFFIC SIGNALS

660.19METHOD OF MEASUREMENT:
660.19.2Traffic Detectors:

DELETETHE ENTIRE660.19.2SUBSECTION AND REPLACE WITH THE
FOLLOWING:

660.19.2Detectors:

660.19.2.1Traffic Detectors: Traffic detectors shall be measured per unit complete
and in place, mounted in a cabinet or enclosure as required. This item shall consist of the
detector tuninginit only. The roadway traffic sensors, such as loops, and associated cables
outside of cabinet, shall be included in "Miscellaneous Signal" items. Any supplementary
cabinets or other enclosures as required for the detector tuning units shall atdodsalin
in "Miscellaneous Signal".

660.19.2.2Pedestrian Detector: Audible Pedestrian Detector Push Buttons will be
measured as a complete unit in place in accordance with the Plans and these Specifications.
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The item shall include but not limited to pewservice, electrical conduit, audible
pedestrian detector push button, and all wiring, appurtenances and work.

660.19.7Miscellaneous Signal:

DELETETHE CONTENTS OF THE SUSBECTION AND REPLACE WITH THE
FOLLOWING:

Miscellaneous signal items as régd to complete a traffic signal system in accordance
with the Plans or these Specifications shall be measured complete in place by intersection or
control location. This item shall include but not be limited to power services, electrical conduit,
vehicle sensors (loops, probes, etc.), and all wiring, appurtenances and work not included in
other Contract items.

660.20BASIS OF PAYMENT:
660.20.2Traffic Detectors:

DELETETHE ENTIRESUBSECTION 660.20.2 & 660.20.3 AND REPLACE WITH
THE FOLLOWING:

66020.2-Detectors: Pay item codes shall be as follows:
660.20.2.1Traffic Detectors:
(LPS)Loops
(VTDS)-Video Detection
(PAS)CCTV (Closed Circuit Television)
(RADD)-Radar Advance Digital Detection

660.20.2.2Pedestrian Detector:
(APS)Accessibé Pedestrian Stations

660.20.3Signal Sections:Pay item codes shall be as follows:
(V-12)-1 2 §v-305)-- 305 mm) Vehicle Signal Sections (R, Y, G or ARROW)
(V-12P}-1 2 ¢V-305)-- 305 mnm) Programmed Vehicle Signal Sections (R, Y, G or
Arrow)

(G-16)-1 6 0 -405)1 @05 mm) Pedestrian Control Signal Heads W)

SECTION 661
TRAFFIC SIGNS AND DELINEATORS

DELETE THE ENTIRE SECTION AND REPLACE WITH THE FOLLOWING:

661.EDESCRIPTION:

This item shall consist of the fabricating, furnishing, andtarg of a complete system of
traffic signs and delineators in accordance with the requirements of the Plans and of these
specifications. All details not specified or not shown on the Plans shall conform to the details and
requirements set forth in the kmlving specifications and publications:
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i.  West Virginia Department of Transportation, Division of Highways, Standard
Details Book Vol. I, Signing, Signals, Lighting, Markings, and ITS, latest issue,
including revisions (further referenced to herein as taedard Details).

ii.  West Virginia Division of Highways, Sign Fabrication Details, latest issue,
including revisions (further referenced to herein as the Fabrication Manual).

iii.  Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals, & Edition, including revisions, American Association of State
Highway and Transportation Officials.

iv.  The Manual on Uniform Traffic Control Devices for Streets and Highways
(MUTCD), latest issue, as printed by the Federal Highway AdmitistralU.S.
Department of Transportation.

v. Standard Alphabets for Highway Signs, latest issue, as printed by the Federal
Highway Administration, U.S. Department of Transportation.

661.2MATERIALS:

The criteria for sampling, inspection, and acceptancegofrgy materials are documented
in MP 661.02.40.

Materials furnished shall be of new stock conforming to the requirements of the
Specifications and shall meet the approval of the Engineer.

661.2.1Flat Sheet Aluminum Substrate: Flat sheet aluminum bstrate for flat sheet
signs, reflective post strips, XBdelineators, demountable copy, demountable border, and sign
shims shall be either Alloy 6061 T6 or 5052 H38 per ASTM B209. Material shall meet the
ASD fabrication requirements for mill products.

The surface of blanks to which sheeting is to be applied shall be degreased and etched in
accordance with the sheeting manufacturerds
shall be given a chromate type chemical conversion treatment conformingltd B849
Class | or Class |l.

Blanks shall be free of buckles, warp, dents, and burrs prior to the application of reflective
sheeting or other background material. Dimples or indentations shall not be noticeable from a
distance of 1deet normal to thegmel.

With the exception of X85 signs and demountable copy, borders, and shields riveted to
the faces of extruded panel signs, all flat sheet aluminum for the items described above shall
be 0.080 inches thick. For the exceptions specified above, ttegiahahall be 0.040 inches
thick.

661.2.2Extruded Panel Substrate: Extruded panel substrate for extruded sign panels
shall be Alloy 6063 T6 per ASTM B221.

The surface of panels to which sheeting is to be applied shall be degreased and etched in
accordance with the sheeting manufactureros
shall be given a chromate type chemical conversion treatment conforming to ASTM B449
Class | or Class Il.

Cross sectional dimensioning of extruded sign panels sheydithe details provided on
Standard Detail sheet TEL] within the established commercial tolerances of the aluminum
industry. An alternate extruded panel section of equal or greater section modulus and having
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dimensions suitable to utilize the hardwatewn on sheet TEY may be supplied by the
Contractor with written approval of the Engineer.

Each panel shall be flat and true within -iidh tolerance on an-®ot length, with
proportionately greater allowance on longer lengths. Flatness acrosse¢hef each panel
shall be limited to 0.004 inches per inch of width.

661.2.3Retroreflective Sheeting and Matched ComponentsRetroreflective sheeting
and matched components used on flat sheet signs, extruded panel signs, delineators, reflective
sign support strips, and all other products requiring such shall meet the requirements of
715.9.2.

Fluorescenyellow Type ASTMXI sheeting shall be used when fabricating the following
signs: W16 through W18, all 48inch diamond W Series, all W Series plgmental plaques
installed below a 4&ch diamond W Series, all XR Series, all XS Series, all yellow panels of
extruded panel signs, any yellow flat sheet sign attached to a yellow extruded panel sign
background, and any other signs designated in thesPia have a fluorescegéllow
background.

Fluorescenyellow-green Type ASTMXI sheeting shall be used when fabricating the
following signs: all S Series requiring a yellow background and any other signs designated in
the Plans to have a fluorescemlow-green background.

Sheeting for extruded panel sign demountable copy, border, and shields shall be Type
ASTM-XI.

Unless specified otherwise in the Plans, all other sheeting for signs shall be Type ASTM
IV. Sheeting to be utilized with other degi&shall be as specified herein.

661.2.4Low Carbon Steel Bolts: Small diameter, typically 5/2thch, low carbon steel
bolts and associated components shown on various sign and delineator Standard Detail sheets
shall conform to the following requiremisn Bolts: ASTM A307 Grade A. Nuts: ASTM
A563A Hex. Flat washers: ASTM F844. Lock washers: ASME B18.21.1. All galvanized in
accordance to ASTM F2329.

Nylon washers, if required, shall be manufactured of commercial grade nylon. Nylon
washers for use with/16-inch bolts shall have an outside diameter ofiit.

If vandal resistant assemblies are required, the bolt shall have a domed round head with a
oneway slot for tightening, and the nuts shall be cone shaped with a hex shaped drive head
designedd shear off at a predetermined torque of no less tHa#b4 and no greater than
eight 8ft-Ibs when sampled in accordance with Materials Procedure 661.20.00.

661.2.5Aluminum Structural Shapes: Aluminum structural shapes shown on various
sign and dlineator Standard Detail sheets, including but not limited to auxiliary angles as
shown on Standard Detail sheet TE8zee bar supports as shown on sheet-3IE6and
extruded rib sign bracing as shown on sheet TE$hall meet ASTM B221, alloy 60616
or 6063T6.

661.2.6Banding and Components:Banding and associated components, as specified on

Standard Detail sheet TEO or elsewhere, shall meet the requirements specified herein.
Banding shall be 3fhch width with a minimum thickness of 0.08tch. Banding shall be
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manufactured of stainless steel meeting the requirements of ASTM A666, Alloy 201 with a
minimum tensile strength of 100,065I.

Flared leg brackets shall be manufactured of stainless steel and shall include a stainless
steel bolt, glon washer, and 5/168 x 3/4" stainless steel hex head bolt with metal and fibre
washer Buckles shall be manufactured of stainless steel meeting the requirements of ASTM
A666, Alloy 201.

661.2.7Gaskets: Gaskets, as specified on Standard DetailtsShE®-1 or elsewhere, shall
be manufactured of material meeting the requirements of specificatiorCABR2, cotton
duck fabric reinforced pad. Thickness shall be 4fdh minimum.

661.2.8 Reflective Sign Support Strips: Materials used to fabricateeRective Sign
Support Strips, as detailed on Standard Detail sheet-TIE%Rall meet the requirements
specified herein. Retroreflective sheeting shall be Type AXTNbr fluorescentyellow or
fluorescentyellow-green colored strips. Otherwise, the simgeshall be Type ASTMV.

Reflective Sign Support Strips shall conform to the requirements of 715.9.4.

661.2.9Post Clip and Extruded Panel Stitch Bolt Assemblies:Post clip and extruded
panel stitch bolt assemblies, as detailed on Standard Dbttt FE71, shall meet the
requirements specified herein.

Clip shall meet ASTM B108, Alloy 3586, aluminum base alloy permanent mold
castings. Bolts shall meet ASTM F593, Alloy Group 1, Condition CW. Washers shall meet
ASTM F594, Alloy Group 1, Condibn CW. Lock Nuts shall be nylon top insert type
manufactured of the same stainksgsel alloy group, as defined by ASTM F593, as the bolts
and washers, and otherwise shall be manufactured fully in accordance withOIED7.

Dimensioning of componentseads, threads, and marking of the clip shall meet sheet TE7
1. Nuts and washers shall have a specified minimum proof stress equal to or greater than the
specified minimum fulsize tensile strength of the bolts.

661.2.10Rivets: Rivets to be usefbr attaching demountable copy, border, and shields to
extruded panel signs shall be blind, dome head;psadfging or pull through type mandrel
rivets made of an aluminum alloy that will not produce streaking or discoloring of the sign
face. The manufaater of the rivets shall determine the method of rivet application.

Rivets to be used for attachment of Reflective Sign Support Strips as shown on Standard
Detail TE121 shall be button head stainless steel blind rivets meeting the requirements of
ASME B18.1.1.

661.2.11Square Post Clamp Assemblies:Square post clamp assemblies, as shown on
Standard Detail sheets TE1®8, TE161B, and TE17l or elsewhere shall meet the
requirements specified herein.

The clamp shall be manufactured from-i#i6h wide, Type 304, #2B finish stainless steel.
The assembly shall include a 3r&h stainless steel carriage bolt and serrated flange nut
supplied as part of the clamp.

661.2.12U-Bolts: U-bolts, as shown on Standard Detail sheet-TE® elsewhere, shall
be galvanized carbon steel when attaching to a steel support. Bolts shall meet ASTM A307
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Grade A. Nuts shall meet ASTM A563A. Washers shall meet ASTM F844. All components
shall be galvanized in accordance to ASTM F2329.

If attaching to an aluminum supg, the ubolts shall be stainless steel. Bolts shall meet
ASTM F593 Condition CW2. Nuts shall meet ASTM F594 Condition CW2. Flat washers shall
be industry standard. All components shall be alloy 316.

661.2.13XS-2 Offset Bracket: The XS2 offset braket detailed on Standard Detail FP5
2 shall be fabricated using steel plate meeting the requirements of ASTM A36 and shall be
galvanized in accordance with ASTM A123.

661.2.14 Sign Supports: Sign supports shown on various sign and delineator Standard
Detail sheets, including-channel, square tube, and steel beam type sign supports shall meet
the requirements of Section 657.

661.2.15 Delineators: Materials used to fabricate XB delineators, as detailed on
Standard Detail TEE2B, shall meet theaequirements specified herein. Retroreflective
sheeting shall be Type ASTMI. Fluoresceniyellow shall be used when yellow is specified.

Material requirements for Surface Mounted Flexible Tubular Markers, Soil Anchored
Flexible Delineator Posts, Guaail Mounted Delineator Posts, and TypelBelineators as
shown on Standard Detail sheets T2 and TE112B shall conform to 715.9.3.

CONSTRUCTION METHODS

661.3FABRICATION:
661.3.2General: Fabrication of all parts shall be in accordance with dlmensions
shown on the Plans and approved shop drawings. Work shall be done in a uniform
workmanlike manner.

661.3.2 Shop Drawings: The Contractor shall submit to the Engineer for approval eight
(8) sets of shop drawings for the items specified Weléor the purposes of this section,
standard message signs shall be considered to be flat sheet signs shown in the Fabrication
Manual.

661.3.2.1Extruded Panel, NonStandard Message Signs, Standard Message Signs,
Reflective Sign Support Strips, Delinetors: Drawings shall show overall dimensioning
including corner radiuses. Drawings shall indicate the color and WVDOH type sheetings,
i nks, and overlay fil ms; t he manufacturer
sheetings, inks, and overlay films;aquities to be supplied; material specifications for
aluminum components; substrate thickness; cross sectional dimensions and lengths for
extruded panels and shaped components such as reinforcing ribbing; reinforcing ribbing
attachment details; punching tdi#s; and hardware to be supplied including material
specifications.

Drawings for norstandard message signs shall also show the arrangement, spacing,
font style, and size of all letters, symbols, shields, and borders. This shall include all
extruded pael signs.
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661.3.3Metal Cutting and Preparation:

661.3.3.1Cutting: Flat sheet aluminum shall be cut by one of the following methods:
sheared, blanked, sawed or milled. Extruded Panels shall be sawed or midrare
cuts shall be filleted by dling prior to cutting. No flame cutting will be permitted. Cut
edges shall be refinished to present a true and smooth edge that is free from burrs and
ragged breaks. Holes shall be made in such a manner as not to affect the finished surface.

661.3.3.2Preparation: All cutting, cornering, and punching of aluminum blanks shall
be completed prior to final preparation for sheeting application. Before applying
retroreflective sheeting, the surface of the material must be totally free of any
contamination, dusresidue, loose scale and, in particular, traces of oil, grease or wax.
Aluminum blanks should be handled by the edges using clean cotton or canvas gloves. In
case of doubt as to cleanliness of the substrate, the substrate shall be tested by methods
recanmended by the sheeting manufacturer.

Immediately prior to the application of the sheeting, if it is necessary to remove any
fingerprints or residue from the blanks, solvent wiping in accordance with the sheeting
manufacturero6s recsednmendati ons shall be wu

661.3.4 Fabrication of Signs, Reflective Sign Support Strips, and Delineators:

661.3.4.1General: Fabrication of all parts shall be in accordance with the dimensions
shown on the Plans and approved shop drawings. Work shall be done in a uniform
workmanlike manner.

Any material permanently adhered over the sign background layer of sheeting, such as
anot her l ayer of sheeting, i nk, or film,
715.9.2, of the background layer of sheeting. Sheeting usatkmountable legend,
border, and shields riveted to extruded panel signs shall not be required to be a matched
component of the extruded panel sign background sheeting. However, the material used
for all demountable components on each sign shall be the saries number of sheeting
from a single manufacturer. All materials used shall be materials approved by the Division.

All legend, borders, and shields applied to extruded panel signs shall be demountable.
All flat sheet signs shall be fabricateding inks and/or overlay films. Direct applied
reflective legend and border shall not be allowed. Standard message signs displayed within
a sign, such as with WB and W32 signs as shown in the Fabrication Manual, may be
direct applied.

The fabricatoshall take due care to ensure that all sign backgrounds remain clean prior
to application of inks and films, solvent wiping the sheeting in accordance with the
manufacturer recommendations if necessary.

Materials for fabricating signs shall be stored @onditioned in accordance with the
sheeting manufacturer recommendations prior to application. Environmental conditions
under which the signs are fabricated shall be in accordance with the sheeting manufacturer
recommendations.

661.3.4.1.9Flat Sheet Fabrication General Requirements: Flat sheet signs,
reflective sign support strips, and delineators shall be fabricated of a single piece of sheet
material without joints. The height and width of the blank shall be within plus or minus
1/8-inch tolerane of the approved shop drawing dimensions. Corner radii shall be within
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plus or minus 1/16nch tolerance of the dimensions shown on the approved shop drawings.

Thickness of flat sheet material shall be in accordance with the requirements stated herein.
Blanks shall have dimensions, corner radii, and hole punching in accordance with

Standard Detail sheets TRA through TP12B, or as otherwise shown in the Plans. All

flat sheet signs shall be punched for reinforcing ribbing attachment, with theieragafpt

signs to be attached to a singlehannel or square tube support and Type 1 pole mounts

as shown on Standard Detail FEQunless the Standard Details or Plans specify otherwise

for a specific assembly or specific assembly type such as the supglers GS1C route

marker arrangement shown on Standard Detail T®4

661.3.4.1.2ZExtruded Panel Fabrication General Requirements: Extruded panel
signs shall be fabricated of extruded aluminum channel sections, bolted together at the
flanges, to form aurface of the length, width, and depth required, to which the legend,
border, and background have been applied. The width of the sign shall be within plus or
minus 1/4inch tolerance of the approved shop drawing dimensions. No splicing of
sections willbe permitted. Unless the required height of the sign is a specified number of
feet plus an additionat@iches, all panels shall be-irches in height. Only the minimum
number of required-éhch height panels shall be used. Itaméh panel is requad, it shall
be placed at the top of the sign.

The panels shall be assembled in the shop and firmly bolted to form a sign of the length
and width required. Additional stitch bolt holes shall be punched or drilled in the shop
when required per Standaretail TE81. Before bolting, the webs of the panels shall be
in the same plane to form a smooth and uniform surface and the ends shall be free from
projections. Adjacent panels shall be color matched both day and night.

It is intended that the signs $Haze fabricated as single units. If the largest signs cannot
be shipped as a single unit, they may be sectionalized after being fully assembled in the
shop. Legend, shields, and borders which overlap the joints where the signs are
sectionalized shall beemoved and reinstalled in the field.

661.3.4.2Application of Retroreflective Sheeting: The application of retroreflective
sheeting to the aluminum shall be done mechanically and in full accordance with the
instructions of the manufacturer of the dsiveg  When manufacturing components such
as demountable copy, demountable border, and reflective sign support strips, the fabricator
may apply reflective sheeting to a large blank and then cut such components from the
sheeting covered blank as permittedhind in accordance with the recommendations of the
sheeting manufacturer.

Sheeting shall cover one entire side of each flat sheet blank, which side shall be the
sign face. When applied to extruded sign panels, reflective sheeting shall be rolled over
each edge of the extrusion 3if&ch to prevent an opened surface on the sign face. The
fabricator shall take due care and follow all manufacturer recommendations in order to
ensure that the portion of sheeting rolled over the edges of extruded paneistdieeture
at the edge of the panel face and will remain permanently adhered. Manufacturer
recommendations typically require the use of heat in addition to edge rollers to provide
pressure. On-thch wide extruded panels, the fabricator may roll tliecgve sheeting
over one edge only, provided the trimmed edge is completely adhered and sealed. In
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addition, the untrimmed edges ofrch panels shall face downward upon final fabrication
of the sign.

Signs 48inches and less on the shorter side Isbalcovered by a single piece of
reflective sheeting. On signs larger tharidéhes on the shorter side, horizontal splicing
shall be allowed. In this case, the section of sheeting on top shall overlap the bottom
section. Adjacent pieces shall be callgfmatched for color to provide uniform reflective
guality. All seams shall be straight, and the edges of adjustment pieces shall be overlapped
a minimum of 3/16@nch the length of the seam.

When manufacturing signs, demountable components, and otigercps described
herein using sheeting materi al t hat I's fArc
manufacturing process shall result in the sheeting being oriented optimally, as specified by
the sheeting manufacturer, to retroreflect the lighh vehicle headlights upon final field
installation.

661.3.4.3Application of Demountable Copy: Each letter, symbol and border shall
be secured to the sign surface with rivets meeting the requirements of 661.2.10. The use of
tape, glue or other substze to secure the copy to the sign face during fabrication or in its
final form shall not be allowed.

Demountable copy, border, and shields shall be attached flush against sign faces after
background material has been applied. Spacing and placemenit adénaduntable
components shall be as specified on the approved shop drawings. A sufficient number of
rivets shall be used to securely fasten demountable components to sign panels.

661.3.4.4Application of Overlay Films: Signs manufactured using opagae
transparent overlay films shall be manufactured by applying the films in accordance with
all sheeting manufacturer recommendations. All films shall be cut on computer sign
cutting equipment incorporating a knife cutting (blade) system.
For signs utizing transparent overlay film for the background and being greater than 48
inches on the shorter side, splicing of sections of film shall be allowed if required. Each
of the sections of film shall be carefully matched for color to provide uniform refect
guality. The method of splicing shall be a butt splice and no overlap shall be allowed for
transparent films.

661.3.4.5Screen Processing:All screening shall be done in a workmanlike manner
and as recommended by the manufacturer of the reflestie@ting. All legends, symbols,
shields, and borders shall be of the color specified and screened on the sign as shown on
the Plans. Finished colors after screening shall be in accordance with the color
requirements specified in the MUTCD.

The fabriator shall adhere to all sheeting manufacture screening recommendations
pertaining to, but not limited to, ink thinning; printing equipment including fabric, stencil,
and squeegee; and screening method. Finished signs shall have a uniform color and tone,
with sharply defined edges of legend and border and without blemishes on the sign
background. Free hand painting will not be permitted.

115



661.3.4.6Packaging: All signs shall be protected by packaging during shipment and
storage. The packing shall besgdate to prevent moisture, abrasive, or excessive pressure
damage to any part of the sign, including any demountable legends or borders.

Before packaging, all signs shall be free of moisture and all inks shall be thoroughly
dry. All screenprinted sigis shall be allowed to dry for a minimum of-Bdurs inside of
the fabrication facility before packaging. Plastic wrapping which may trap moisture shall
not be used. Signs shall be packaged-fadace and backo-back placing slip sheeting
(silicone siek of liner) against each sign face and a-permeable separator (such as a
piece of plastic) shall be placed between signs.

Finished signs shall be shipped on edge and shall not be stacked. Packaging methods
which will result in heavy pressure on thedaof the signs shall not be used. All packaged
signs shall be kept entirely dry until installation. If the sign packaging becomes wet at any
time prior to installation, remove the signs, thoroughly dry off and repackage with dry
materials. Adhesive tag shall not be applied to any sign surfaces. Signs shall be
adequately protected and supported to avoid scuffing.

Signs delivered for use on the Project shall be stored off the ground. The signs shall
be stored in a manner meeting the recommendatibtige fabricator and the approval of
the Engineer which will prevent moisture on the sign faces and excessive ambient
temperatures.

661.4ERECTION:

661.4.2General: All signs and delineators shall be installed at the points designated on
the Plans pby the Engineer in accordance with these specifications, the Plans, and approved
shop drawings and shall be erected in reasonably close conformity to the locations, elevations,
and angles shown on the Plans or established by the Engineer.

Sign assemblplacement requirements are specified in Section 657. All delineators shall
be installed at the points designated on the Plans or in the Standard Details unless otherwise
directed by the Engineer.

After installation of the signs, they shall be inspdaéenight by the Engineer. If specular
reflection is apparent on any sign, its positioning shall be adjusted by the Contractor at his
expense to correct this condition.

661.4.2Signs: Signs shall be attached in accordance with the applicable Stdbetaitl
drawings using hardware meeting the specifications herein or details and hardware specified
in the Plans. All signs shall be level after installation. Any appreciable buckling, warping, or
other defects in the sign panels due to improper ingstallahall be cause for rejection of the
entire sign.

Signs to be mounted to round poles shall be installed in accordance with Standard Detail
TES-1. All banding for Type 1 pole mount installations shall be double wrapped.

Sign designated in the Platzsbe reused shall be carefully removed and stored to prevent
damage and shall be reinstalled in accordance with the Standard Details or as specified in the
Plans.

661.4.3Reflective Sign Support Strips: Reflective Sign Support Strips shall be lochte
and installed on assemblies called for in the Plans. Strips shall be installed as shown on
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Standard Detail TEX2 . Strips shal/l be installed in ac
recommendations.

When installing Reflective Sign Support Stripgving a flat crossectional shape on the
flange side of tchannel supports, the Contractor shall take care in order to not over tighten the
hardware causing deformation of the face of the strip.

661.4.4Delineators:

661.4.4.1Location: Delineatorsshall be spaced and placed in accordance with
Standardetails TE111 through TE143C unless otherwise specified in the Plans.

Color of delineators shall be in accordance with the Standard Details. Delineator color
shall match the color of the pavemaerdrking that the delineator is intended to supplement,
with the exception of red sheeting intended to warn wrong direction traffic.

Where an obstruction intrudes into the space between the pavement edge and the
extension of the line of the delineatoitse elineators should be transitioned to be in line
with or inside the innermost edge of the obstruction. When uniform spacing is interrupted
by such features as driveways and intersections, delineators which would ordinarily be
located within the featusemay be relocated in either direction for a distance not exceeding
one quarter of the uniform spacing. Delineators still falling within such features may be
eliminated.

661.4.4.2Installation: Surface Mounted Flexible Tubular Markers, Soil Anchored
Flexible Delineator Posts, Guardrail Mounted Delineator Posts, and Fipedlineators
shall be installed in accordance with the
Mounted Tubular Markers and permanent Belineators shall be fastened to the atef
using the recommended hardware supplied by the manufacturer.

XS-1 delineators shall be installed in accordance with the provided detailsl XS
delineators installed on bridges with a bicycle railing shall be installed in accordance with
Standard Detil TE11-2B.

661.4.5Final Clean Up: Before final inspection, the Contractor shall perform any
touching up on paint finishes, cleaning of exposed sign and support surfaces, and leveling and
repair of the site as may be deemed necessary by the Enminiesure the effectiveness and
neat appearance of the work.

661.5METHOD OF MEASUREMENT:
661.5.1Signs: Measurement for payment for all types of signs will be based on the area
in square feet of the sign faces. Areas shall be calculated to thetr®@desquare foot for
each sign and to the nearest square foot for the total quantity. The area of any sign shall be the
area of the smallest rectangular, triangular or trapezoidal shape that will encompass the entire
sign; except for extruded panel s8g which shall have an area equal to the smallest
combination of rectangular, triangular, or trapezoidal shapes that constitute the sign.

661.5.2Reflective Sign Support Strips: Measurement for payment for Reflective Sign
Support Strips will be basexh the actual number of strips necessary to complete the work.
The presence of a strip or combination of strips on any one face of a support shall constitute
one unit.
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661.5.3Delineators: Measurement for payment for Surface Mounted Flexible Tubular
Markers, Soil Anchored Flexible Delineator Posts, Guardrail Mounted Delineator Posts, Type
B-1 Delineators, and X& Delineators will be based on the actual number of such devices
necessary to complete the work.

661.5.4XS-2 Offset Bracket: Payment forany required X& Offset Brackets shall be
paid for incidental to the Contract bid items. Payment shall include hardware necessary to
install the bracket.

661.5.5Installation of Reusable Signs: Measurement for payment for installation of
reusable gins will be based on the actual number of signs the Contractor is required to remove
and reinstall.

661.6BASIS OF PAYMENT:

The quantities, determined as provided above, shall be paid for at the contract unit price
for the items listed below, which pas and payments shall be full compensation for furnishing all
the materials and doing all work prescribed in a workmanlike and acceptable manner, including
all labor, tools, equipment, supplies, and incidentals necessary to complete the work.

All incidental work and materials for which no basis of payment is provided will be
considered as completely covered by the prices bid for the items included in the Contract.

661.6.1Signs: Payment will be made at the contract unit price per square foot of sign fo
the appropriate type of sign. This price shall be full compensation for fabricating, furnishing,
and attaching the sign or sign assembly to the post or posts as shown on the Plans or specified.
It shall include the furnishing of the aluminum sign panell framing, bracing, attachment,
and connections necessary to attach the signs to the supports; furnishing and applying the
reflective sheeting, or other sign facing material; furnishing and applying the demountable
copy or the process material andesars for screening the legend and border to the sign face
as required by the Plans; and furnishing all hardware required for the above. This item does
not include posts.

661.6.2Reflective Sign Support Strips: Payment will be made at the contract yrite
per each Reflective Sign Support Strip. This price shall be full compensation for fabricating,
furnishing, and attaching the strip to the support as shown on Standard Detail DE 52
recommended by the manufacturer. It shall include the fung®f the strips and all hardware
necessary to attach the strip to the support.

661.6.3Delineators: Payment will be made at the contract unit price per installation for
Surface Mounted Flexible Tubular Markers, Soil Anchored Flexible Delineatots,Pos
Guardrail Mounted Delineator Posts, Typel Belineators, and X% Delineators. Payment
shall include all materials, includingahannel supports, anchors, and hardware necessary to
install the delineators. The same unit price shall be paid foredétirs of the same type having
sheeting on one or both faces.

661.6.4Installation of Reusable Signs:Payment will be made at the contract unit price

per installation of reusable sign. This price shall be full compensation for transporting the sign
to the nearest possible location shown on the Plans and erection of the sign, including
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furnishing the necessary hardware and all other material, labor, equipment and tools necessary
to complete the installation.

661.7PAY ITEMS:

ITEM DESCRIPTION UNIT
66101-* | 0.080 Flat Sheet Sign Square Foot
661002* | Extruded Panel Sign Square Foot
661003* Reflective Sign Support Strip Each
661011* Installation of Reusable Sign Each

661014* Surface Mounted Flexible Tubular Mark| Each

661015* Soil Anchored Flexdle Delineator Post | Each

661016* Guardrail Mounted Delineator Post Each

661017 XS-1 Delineator Each

661020* Delineator, Type BL Each
*  Sequence Number

SECTION 664
TRAFFIC SAFETY DEVICES

664.2MATERIALS:

DELETE THE CONTENTS OF SUBSECTION 6642AND REPLACE WITH THE
FOLLOWING:

Materials shall conform to the requirements of the following subsections of Division 700

MATERIALS SUBSECTION
Reusable Energy Absorbing Crash Terminal Device (Type 715.41.5
Trinity Attenuating Crash Cushion (TypB ¥ 715.41.6
SCI Impact Attenuating Device (Type Ill) * 715.41.7
Sand Barrel Impact Attenuating Device (Type V) 715.41.1
Crash Cushion Terminal Impact Attenuating Device (Type 715.41.2
Truck Mounted Attenuating Devices (Type VII) 715.41.3
Quad Guard Terminal Device (Type VIII) * 715.41.4
TAU-II Impact Attenuating Device (Type IX) * 715.41.8

*  When Item 66400D 1 6 , il mpact Attenuating Devi ce
Type Il, Type lll, Type VIII, or Type IX device listed onthizi vi si ondés Ap
List (APL) meeting the applicable crash testing standard and specified test level may be

664.2.1Design Drawings:With the exception of Type V and VIl devices, the Contractor
shall submit to Traffic Engineering Osion eight (8) sets of design (installation) drawings for
the device to be utilized. Drawings shall be site specific providing an accurate representation
of the obstacle being shielded, concrete pads and backups to be installed, as well as any
required tansitions. This drawing will be reviewed and, if approved, it will be stamped and
one copy returned to the Contractor. Multiple devices of the same design to be installed under
identical conditions may be represented by one (1) set of drawings.
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664.3CONSTRUCTION METHODS:
664.3.2Impact Attenuating Devices:

DELETE THE SECOND AND THIRD PARAGRAPH IN THE SUBSECTION AND
REPLACE WITH THE FOLLOWS:

With the exception of Type VI and VIl devices, permanent devices shall be installed on a
concrete pad meeag the requirements of the device manufacturer. Other support surfaces
meeting the requirements of the device manufacturer such as combinations of concrete,
asphalt, and/or subbase layers shall be permissible for temporary devices. The lateral slope of
the installation site shall be within the
adequate drainage.

The nose of the device shall have the appropriate version, based on-ipeifie traffic
configuration, X$15 marker attached to the mosf the device. The stripes for construction
zone attenuating devices shall be as above except the stripes shall be reflectorized white and
reflectorized orange.

SECTION 679
OVERLAYING OF PORTLA ND CEMENT CONCRETE BRIDGE DECKS

679.3CONSTRUCTION M ETHODS:
679.37-Placing and Finishing Specialized Concrete Overlay:
6793.7.XGeneral:

DELETE THE CONTENTS OF SUBSECTION 679.3.7.1AND REPLACE THE
FOLLOWING:

The following requirements shall apply for specialized concrete overlay placements:

a) The overlay hickness shall be determined in accordance with Section 679.3. The
Contractor shall restore the concrete overlay in a uniform manner to match existing
grade unless otherwise directed by the Engineer. Under no circumstance, the overlay
thickness shall ndie less than 1 % inches.

b) The prepared surface of the structural slab shall be protected from contamination by
any source and shall be in a saturated surface dry condition immediately prior to
concrete placement.

c) Concrete may be mixed at the point of déjpms

d) When placing Specialized Concrete Overlays on a newly placed deck, the deck
concrete shall be a minimum of 28 days old. The sidewalks, parapets, or curbs shall
be a minimum of 7 days old.

679.5FINAL BRIDGE DECK FINISH:
679.5.1Straightedge Test

DELETE THE CONTENTS OF SUBSECTION 679.5.1 AND REPLACE THE
FOLLOWING:
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After defective or damaged concrete has been repaired and cured in accordance with
679.4.9 and before opening to traffic, the bridge deck shall be grooved as set forth in 679.5.2
Prior to grooving, the entire deck shall be checked with an approved 10 foot rolling
straightedge or approved inertial profiler and inertial profile operator as outlined in section
720.2.

679.5.2Finished Deck Grooving:

DELETE THEENTIRE CONTENTSOF SUBSECTION:79.5.2AND REPLACE THE
FOLLOWING:

679.5.2Finished Deck Grooving:

679.5.2.1Transverse Grooving: After corrective grinding and before opening to
traffic, grooves shall be cut into the concrete using a mechanical saw. These gratives sh
be 0.10 inch (2.5 mm) wide and 0.25inch (6 mm) deep. Groove spacing shall be 1.5 inches
(37 mm) center to center. No later than one week prior to grooving operations, the
Contractor shall provide the Engineer with two accurate, easily readable gatigekich
to verify groove dimensions. Groove depth and spacing tolerances are limited to +1/16
inch (1.5 mm). Groove width tolerances are +0.02 inch (0.5 mm}@&@dnch (0 mm).
Grooves shall be cut continuously across the deck to within 1 ft. (3QCofrgmtter lines
or drainage structures. Grooves shall also be continuous across the full width of the deck
surface including construction joints. Grooves shall terminate witmn (25 mm) of any
exposed metal component or elastomeric concrete ofamsion joint. When the deck is
skewed and the contractor is using gang blades to saw the grooves, the maximum distance
(measured perpendicular to the centerline of the expansion joint) from the last groove
termination in the pass to the expansion joimlisbe 1ft., 8 inches (200 mm). Radial
grooving shall be performed in increments limited to 12 ft. (3.6 m) of bridge length.

679.5.2.2Longitudinal Grooving: Use diamond blades mounted on a mbléde
arbor on selpropelled machines that were buittr fgrooving of concrete surfaces. The
groove machines shall have depth control devices that detect variations in the pavement
surface and adjust the cutting head height to maintain the specified depth of the groove.
The grooving machines shall have devitesontrol alignment. Do not use flailing or
impact type grooving equipment. More than one size grooving machine may be required
in order to saw the grooves as specified.

Provide an experienced technician to supervise the location, alignment, layout,
dimension, and grooving of the surface.

Saw grooves parallel to the bridge centerline in a continuous pattern across the surface.
Begin and end sawing 9 to 12 inches (220 to 300 mm) from any device in place in a bridge
deck, such as scuppers or expansiantgo Stop sawing a minimum of 2 inches (50 mm)
to a maximum of 24 inches (600 mm) from skewed expansion joints. Maintain a clearance
of a minimum of 2 inches (50 mm) and a maximum of 4 inches (100 mm) from the grooves
to longitudinal joints in the deck. adntain a minimum clearance of 9 inches (220 mm) to
a maximum of 30 inches (750 mm) clearance between the grooves and the curb or parapet
toe. However, at no point shallgmooved portions of deck extend beyond edge line and
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into the temporary or permarteravelled lanes. Saw grooves in a uniform pattern spaced

at 3/4 inch minus 1/4 inch or plus 0 inches (19 mm minus 6 mm or plus 0 mm). Saw grooves
0.15 inches (4 mm) deep and 0.10 inches (3 mm) wide. Groove tolerances for depth are
+0.0625 inches (2 mmhd minus 0 inches (0 mm). Groove tolerances for width are +0.02
inches (0.5 mm) and minus 0 inches (0 mm).

For staged, or phased bridge deck work, saw the grooves parallel to the final, permanent
bridge centerline. If the different stages or phasesebtidge deck work occur within one
construction season, any stage opened to traffic shall receive an interim coarse broom finish
during placement, then saw the longitudinal grooves after the final stage. The interim
broom finish will not be allowed assarface texture when opened to traffic over a winter
season. Saw longitudinal grooves in the deck prior to opening to traffic for a winter season.

For bridge decks that widen from one end to the other, saw the longitudinal grooves
parallel to the centerie of the roadway. On the side of the bridge that widens, saw the
longitudinal grooves to follow the edge line. Saw longitudinal grooves in the gore areas,
avoiding the overlapping of grooves.

At the beginning of each work shift, furnish a full completnaf grooving blades with
each saw that are capable of cutting grooves of the specified width, depth, and spacing.

If during the work, a single grooving blade on a machine becomes incapable of cutting
a groove, continue work for the remainder of theknghtift. The Contractor is not required
to cut the groove omitted because of the failed blade. Should two or more grooving blades
on a machine become incapable of cutting grooves, cease operating the machine until it is
repaired.

Continuously remove allgrry and remaining residue from the grooving operation and
leave the deck surface in a clean condition. Prevent residue from grooving operations from
flowing across shoulders or across lanes occupied by public traffic or from flowing into
gutters or othedrainage facilities. Remove solid residue before the residue is blown by
passing traffic or by wind.

Provide water as necessary to saw grooves according to this subsection.
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DIVISION 700
MATERIALS DETAILS

SECTION 703
COARSE AGGREGATE

703.4GRADING OF COARSE AGGREGATES:

DELETE THE CONTENTS OF THE SUBSECTION ANREPLACETHE
FOLLOWING:

Coarse aggregate shall be uniformly graded to conform to the requirements of Table 703.4.
The gradations for coarse aggregates required by AASHTO M 43 shall be determi
accordance with AASHTO T 27.

The gradation of coarse aggregates in the production of concrete shall be controlled by the
U4 value as specified in 501.3 and 601. 3. I n
cement concrete shall have no more than one percent by weight gassieg No. 200 (75 ¢
except that this percentage may be increased to 1.5 in the case of crushed aggregate if the material
finer than the No. 200 (75 em) sieve consists
shale. The gradation shak determined in accordance with AASHTO T 27 and T 11.

When the coarse aggregate is to be used in Portland cement concrete, larger percentages

passing the No. 200 (75 em) sieve in the coar
passingthdflo. 200 (75 em) sieve in the fine aggreg.
ma X i mum. I n no event, however, shall the perc

concrete aggregate be greater than an amount which would exist ibdggtbgate fractions
contained their specified maximum percentage

SECTION 704
STONE AND CRUSHED AGGREGATE

704.8SHOT ROCK:

DELETE THE CONTENTS OF THE SUBSECTION ANREPLACEWITH THE
FOLLOWING:

Shot rock shall be lingtone, sandstone, or other inorganic material acceptable to the
Division, having dimensions similar to that which exists after final blasting at the quarry site and
prior to crushing. It shall contain material that would generally be retained on a @&8cin(n)
sieve, and not larger than that which could be tailgated from a single axle 8 to 10 ton (7 to 9 Mg)
dump truck. In addition, some 10 inch to 12 inch (250 to 300 mm) material shall be represented
as an intermediate size. Shot rock shall have a marimeighted loss of 30 percent when
subjected to five cycles of the Sodium Sulfate Soundness test, MP 703.00.22.

Acceptance shall be by visual inspection; a written explanation of the manufacturing
process shall be provided if requested by the Engineer.

123



SECTION 705
ASPHALT MATERIALS

705.5PERFORMANCE GRADED ASPHALT BINDERS:
DELETE THE SUBSECTON AND REPLACEWITH THE FOLLOWING:

Performance Graded (PG) Asphalt Binders shall conform to the requirements id ©able
AASHTO M-332, with the following dewtions:

1. Manufacturers are not required to meet the requirements of AASHI 0! Tn Direct
Tension.

2. For Binders grades with a-d>max requirement of 0.5 kPahe manufacturer is not
required to meet the 75% requirements feDJX .

3. The indication belastic response for PG 64E22 binders shall be determined using
the Appendix Xilndications of Elastic Response in AASHTO3a2.

4. For Standard Testing Temperatures see Table 705A below.

Table 705A1 Performance Graded Asphalt Binders
Non-recoverable % Difference in
Binder Grade| Testing creep compliance| Non-Recoverable
Desgnations | Temperature at 3.2kPa, Jnr (3.2] Creep Compliance,

kPal, Max Jnr(diff), %, Max
PG 58S 28 58°C 4.5 75%
PG 64S 22 64°C 4.5 75%
PG 64Hi 22 64°C 2.0 75%
PG 64E 22 64°C 0.5 -

A certified producer or distribution terminal will be the last source to handle/manipulate a
PG binder before being shipped to an asphalt concrete plant or project. The producer or terminal
will provide the PG binder certification report Withe shipment.

SECTION 707
CONCRETE ADMIXTURES, CURING AND COATING MATERIALS

707.4POZZOLANIC ADDITIVES FOR USE IN PORTLAND CEMENT CONCRETE:
707.4.1

ADD THE FOLLOWING SUBSECTION:

_ 707.4.1.3Fly ash with an amount retained on the No. 325 (45 punvesi4% but
0O40% shall be considered as meeting speci i
following criteria are met:

4 . 50% minimum reduction in mortar bar expansion when tested in accordance
with ASTM C441. The alkali content of test mix sha#l équal to or greater
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than the control mix. The weight of fly ash shall be3B0% of weight of
cementitious materials.

w . 0.1% maximum mortar bar expansion, at 16 days after casting, when tested in
accordance with ASTM C1567. Very highly reactive aggtegR3 Class from
AASHTO R 80) shall be used as fine aggregate. The weight of fly ash shall be
O 35% of the weight of total cementit.i

707.9LIQUID MEMBRANE -FORMING COMPOUNDS FOR CURING CONCRETE:

DELETE THE CONTENTS OF THE SUBSECTION ANREPLACE WITH THE
FOLLOWING:

Curing compounds shall conform to the requirements of ASTM C309, Type 2, Class A.
All curing compound must be tested by NTPEP and shown to meet the specification listed
in the paragraph above.

707.15HYDRATION CONTROL STABIL IZING ADMIXTURES FOR CONCRETE:
707.15.2Performance Requirements for Concrete Hydration Control Stabilizing
Admixtures:

DELETE THE CONTENTS OF SUBSECTION 707.15.2 AND REPLACE WITH THE
FOLLOWING:

707.15.2.1The effects of using hydration control staig admixtures may vary widely
with different types of cement, cement from different mills, aggregate proportions, aggregates
from different sources and of different gradation, and changes in -eatexnt ratio.
Therefore, no hydration control stabiligi admixture shall be used until the concrete of the
specified class, designed in accordance with these Specifications and made with the ingredients
proposed for use by the Contractor, including hydration control stabilizing admixtures as
specified or peritted under this Specification, is shown to meet the requirements of AASHTO
M 194 for water reduction and compressive strength increases at ages 3, 7, and 28 days.

707.15.2.2In order for a concrete mix design, containing a hydration control stabilizing
admixture, to be considered for the allowable concrete discharge time extension for excessive
haul time, as outlined in Section 601.7, the additional following extended discharge time
testing is required in that subject mix design.

Upon completion of thenixing of at least one of the trial batches at the minimum cement
factor, for the subject mix design, as required in MP 711.03.23, air content and slump tests in
accordance with Section 601.4.1 shall be performed on that trial batch of plastic concrete. A
test to establish the initial and final times of setting of the concrete mix shall also be performed,
in accordance with ASTM C403. The air content and slump tests shall then be repeated at 45
minute intervals, until a period oft3ours after the compien of mixing has elapsed.

The value obtained by any of the air content tests during-tieiBperiod shall not vary,
from the value obtained by the initial air content test, by more than 2.5 percentage points.

The value obtained by any of the slumpgeasiring the dhour period shall not vary, from
the value obtained by the initial slump test, by more than 1.75 inches (445 mm).
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The results of all these tests shall be included, along with all the other information required
in MP 711.03.23, when the subfemix design is submitted for approval.

When more than one mix design, for the same Producer/Supplier, is submitted for approval
on the same day, only one set of extended discharge time tests, as outlined in paragraphs two
through five of this sutsection will be required for that entire group of mix designs. That one
set of extended discharge time tests, for the subject group of mix designs, shall be performed
on the mix design, in that group of mix designs, which has the highest cementitious material
content. If the results of that set of extended discharge time tests meet the requirements of this
subsection, then all of the mix designs, in that group of mix designs submitted on that same
day for that Producer/Supplier, shall be approved for usethatiextended discharge time.

707.15.2.3The subject concrete mix design, and the concrete mix used during

construction, shall contain the quantity of admixture recommended by the manufacturer at the
prevailing temperature.

ADD THE FOLLOWING SWBSECTION

707.18FOAMING AGENT ADMIXTURES:
The foaming agent admixtures shall meet the requirements of ASTM C869.

SECTION 708
JOINT MATERIALS

DELETE THE CONTENTS OF SUBSECTION 708.5, 708.6, 708.7, AND 708.8 AND
REPLACE WITH THE FOLLOWING:
708.5 through 7083: Blank

DELETE THE CONTENTS OF SUBSECTION 708.9 AND REPLACE WITH THE
FOLLOWING:

708.9BITUMEN SEALANT:

Bitumen Sealant used as a joint sealer for concrete and masonry shall meet the
requirements of ASTM C990.

SECTION 709
METALS

709.4WELDED WIRE RE INFORCEMENT FOR CONCRETE:
DELETE THE CONTENTSAND REPLACE WITH THE FOLLOWING:

Welded and nonwvelded wire reinforcement for concrete shall conform to the requirements
of ASTM A1064, as referenced in MP 709.04.40, except as modified.
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Fabric reinforcemerfor pavement shall be not less than 5 feet (1.5 meters) in width and
shall be shipped in sheets and not in rolls. Wire for the slope protection, gutters and miscellaneous
items may be shipped in rolls. Sheets shall be bent in the shop as shown lamsheBpoxy
coating shall meet the requirements of ASTM A 884/A 884M.

709.12STRUCTURAL AND EYEBAR STEEL:

DELETE THE CONTENTSOF SUBSECTION709.12AND REPLACE WITH THE
FOLLOWING:

All structural and eyebar steel shall conform to AASHTO M270, Grade 50.

709.24HIGH -STRENGTH BOLTS FOR STRUCTURAL STEEL JOINTS, INCLUDING
SUITABLE NUTS AND HARDENED WASHERS:

DELETE THE ENTIRE SUBSECTION 709.24.1709.24.2, 709.24.3AND 709.24.5
AND REPLACE WITH THE FOILOWING:

709.24.1Bolts, Nuts and Washers: All bolts, nuts and washers shall bear the
manufacturer's markings and all markings specified in the applicable ASTM specifications.
All bolts, nuts and washers supplied shall be domestic, as defined in 106.1.1.1, and the
manufacturer and identification marks Bl registered in the Industrial Fastener Institute's
Technical Information Report IF122.

709.24.2High-Strength Bolts: High-Strength bolts, black, galvanized or zinc rich coated,
shall meet the requirements of ASTM F3i@Bade A325 with the follomg exceptions. Zinc
rich coated fasteners shall also meet the requirements of 709.24.10.

709.24.21: Blank

709.24.22: Proof load tests (ASTM F606, Method #1) are required for all bolts except
as excluded in Section 10.1.3 of ASTM F3125. Minimuagérency of tests shall be as
specified in ASTM F3125 paragraph 9.6.1.

709.24.23: Wedge tests on full size bolts (ASTM F606, paragraph 3.5) are required.
If bolts are to be galvanized or zinc rich coated, tests shall be performed after galvanizing
or coating. Minimum frequency of tests shall be specified in ASTM F3125 paragraph
9.6.1.

709.24.24: If galvanized or zinc rich coated bolts are supplied, the thickness of the
zinc coating shall be measured. Measurements shall be taken on the wremchdats
bolt head.If bolts are required to be galvanized, they shall be done so in accordance with
ASTM B695

709.24.3Nuts: Nuts plain, galvanized or zinc rich coated shall meet the following
requirements.

127



709.24.31: Nuts to be galvanized orre rich coated shall be grade DH or DH3
meeting ASTM A563 or shall be grade 2H meeting ASTM A194. Nuts shall be galvanized
according to ASTM B695.

709.24.32: Plain (black) nuts shall be grade C, D or C3 meeting ASTM A563 or shall
be grade 2 meetilgSTM A194 and shall have a minimum Rockwell hardness of 89 HRB
(or Brinell hardness 180 HB). Plain nuts may also be supplied to grades listed in paragraph
709.24.3.1 above.

709.24.33: Blank

709.24.34: Galvanized and zinc rich coated nuts shallcbated with a lubricant
containing a dye of any color that contrasts with the color of the coating.

709.24.35: Proof load tests (ASTM F606, paragraph 4.2) are required for all nuts.
Minimum frequency of tests shall be as specified in ASTM A563, papadg®.3 or ASTM
A194 paragraph 8.1.2.1. If nuts are to be galvanized or zinc rich coated, tests shall be
performed after coating, overtapping and lubricating.

709.24.36: If galvanized or zinc rich coated nuts are supplied, the thickness of the
coatingshall be measured. Measurements shall be taken on the wrench flats.

709.24.5Rotational Capacity Testing: Rotationalcapacity tests are required and shall
be performed on all black (plain), galvanized (after galvanizing) bolt, nut and washer
assembks by the manufacturer or distributor prior to shipping. Washers are required as a part
of the test. The following shall apply:

709.24.51: Except as modified, the rotatioredpacity test shall be performed in
accordance with the requirements of ASTFSIL25.

709.24.52: Each combination of bolt production lot, nut lot and washer lot shall be
tested as an assembly.

709.24.53: A rotationatcapacity lot number shall be assigned to each combination of
lots tested.

709.24.54: The minimum frequencof testing shall be two assemblies per rotational
capacity lot.

709.24.55: The bolt, nut and washer assembly shall be assembled in a Skidmore
Wilhelm Calibrator or an acceptable equivalent device. For short bolts which are too short
to be assembled the SkidmoreNilhelm Calibrator see Section 709.24.5.9.

709.24.56: The minimum rotation, from an initial condition (10% of the specified bolt
proof load), shall be:
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240  (2/3 turn) for bolt lengths up to and including 4 diameters.
360 (1 turn) forbolt lengths over 4 diameters up to an including 8 diameters.

480  (1-1/3 turn) for bolt lengths over 8 diameters.

709.24.57: The tension reached at the above rotation shall be equal to or greater than
1.15 times the required installation tension. fstallation tension and the tension for the

turn test are shown below:
ENGLISH

Diameter (Inches) e Ya a 1 1la 1Y, 1%
Required Installation | 9 | 55 | 39 |51 |56 |71 | 103
Tension (Kips)
Turn Test Tension (kips)| 22 32 45 59 64 82 118

METRIC
Diameter (mm) 16 20 22 24 27 30 36
Required Installation 91 142 176 | 205 | 276 | 326 | 475

Tension (KN)
Turn Test Tension (kN) | 105 | 163 | 202 | 236 | 317 | 375 | 546

709.24.58: After the required installation tension listed above has been exceeded, one
reading of tension and torqueadihbe taken and recorded. The torgue value shall conform

to the following:

Torque (T) <0.25 PD

Where:
Torque (T) = measured torque (fogounds) (KN m)
P = measured bolt tension (pounds) (kN)
C = Contractords total do\
D = bolt diameter (feet) (m)

709.24.59: Bolts that are too short to test in a Skidm@véhelm Calibrator may be
tested in a steel joint. The tension requirement of Section 709.24.5.7 need not apply. The
maximum torque requirement of Section Z305.8 shall be computed using a value P
eqgual to the turn test tension shown in the Table in Section 709.24.5.7.

709.52U-CHANNEL BREAKAWAY MOUNTING DEVICES:

DELETE THE ENTIRE 709.51 SUBSECTION AND REPLACE WITH THE
FOLLOWING:

709.5:SURFACE MOUNT SIGN SUPPORT BREAKAWAY D EVICES:

Surface Mount Sign Support Breakaway Devices shall be designed for use-lbfth 2
and/or 3lb/ft u-channel supports shown on Standard Details Book Volume Il (Standard Details)
sheets TEAL/A and TEX7 B, a n d /-gauge 8gare kubelSdpports as described in Section
657. The purpose of the device shall be to create andinecitional breakaway, low maintenance
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support installation on asphalt and concrete surfaces which does not require any portion of the
support to be instld below grade. The device shall be designed for use with one or more of the
support types/sizes specified above. Differences in the dimensioning of components used with
each type/size support is permissible.

The device shall be designed and testedestrthe following requirements:

i.  Withstand loading which meets or exceeds that which will be generated based on
the Support Size Selection Chart on Sheet-TElas well as cyclical loading,
without failure.

ii.  Shall be compatible with one or more of thehannel supports listed on the
Division Approved Products List (APL) for4Channel Posts, and/or square tube
support which meet the requirements of Section 709.55.

iii.  Shall be designed to be surface mounted on both asphalt and concrete surfaces of
nominal minimum thickness. Concrete foundations shall not be required.

iv.  Components shall be manufactured using aluminum, stainless steel, galvanized
steel, exterior grade epoxy coated steel, or similar material exhibiting weather
resistance equal to or greater thamsthdescribed.

v.  Shall not require modification of the support for installation.

vi.  Shall be designed to be anchored to the surface and shall not require saw cutting,
jackhammering, etc. of the asphalt or concrete.

vii.  Shall be acceptable for use with supportsthed types/sizes that the device is
approved for use with regardless of the number of supports. The manufacturer may
limit the number of supports within a seveifiodt path when the device is used.
However, a minimum of two supports shall be permissibthiwia Zfoot path.

viii.  Allows the support to break away when impacted from any angle.

iXx.  Minimizes the risk to pedestrians during and after impacts by not incorporating
components which become independent projectiles, or which become potentially
hazardous sirds projecting above grade.

X.  No component not designed to breakaway or yield upon impact shall project more
than 4inches above the surface, providing the device is installed flush to the surface
in accordance with the manufactureros

Xi.  May require the replacement of a portion of, or up to all of the system components
after impact; however, repair or replacement after impacts shall not be time
consuming or labor intensive. The required use of power equipment or expensive,
highly specialized agjpment to remove damaged components and/or to complete
repairs, including instances where the device has been impacted directly by a
vehicle tire or undercarriage, shall be unacceptable.

xi. Shall be Acrashworthyo when u thithei z e d
manufactureros specifications such as
supports within a -foot path, etc., and with traffic signs securely mounted to the
supports in accordance with the mounting height guidelines provided on Sheet TP3
1A of the Stadard Detalils.

ACrashworthyo, as specified herein, shall

requirements of National Cooperative Highway Research Program Report 350 (N8SdRRest
Levels I, Il and Il for projects let on or prior to Decken 31, 2019, and the crash testing

130



requirements of the AASHTO Manual for Assessing Safety Hardware (MASH) at Test Levels I,
Il, and Il for projects let after December 31, 2019.

Mandatory guidelines applying to the device such as, but not limited aéaypie/size
supports it is permitted to be used with, brand supports it is permitted to be used with, and the
maximum number of supports permitted within a sewvéoot path when the device is used, shall
be noted on the APL.

The manufacturer shall suppiystallation instructions and all required components and
hardware to the Contractor. This shall include a complete anchoring system to secure the device
to the asphalt or concrete surface. The manufacturer shall make available device installation
instrudions for posting and dissemination by the Division to inspection and maintenance
personnel.

709.51.1Product Submission and Approval: Surface Mount Breakaway Devices to be
considered for inclusion on the Division Roadside Sign Support AccessorieshLbe
submitted to the Materials Division following the current procedures specified by the Division
in MP 106.00.02. The manufacturer should include all relevant documentation and
information, including but not limited to Product Data Sheets, Prdelyets, Manufacturer
Product Specifications, Product Bulletins, Engineering Drawings, and crash testing
performance documentation. The crash testing performance documentation to be submitted
shall be in accordance with official guidance issued by the WVDOH

In addition to the above, field evaluation installations shall be required prior to approval.
In order for the device to be approved, evaluation installations installed by or for the Division
shall demonstrate levels of durability, reliability, penfi@nce, and ease of installation/repair
determined to be acceptable to Division evaluation personnel. The duration of the field
evaluations shall typically be a minimum of six months to one year. Specific details related to
this testing, such as locationsdaquantities, shall be determined by the Division. Initial and
typical repair material costs associated with the device shall also be considered as part of the
evaluation.

ADD THE FOLLOWING SUBSECTION:

709.52STEEL BEAM SIGN SUPPORT OMNI-DIRECTIONAL B REAKAWAY DEVICE:

Steel Beam Sign Support Orrdirectional Breakaway Devices shall be designed for use
with Steel Beam roadside sign supports shown on Standard Detail Book Volume Il (Standard
Details) sheets TE2A, TE1-3B, and TE13C. The purpose of thesdice shall be to transform the
bi-directional slip base breakaway mechanism of Steel Beam supports into adiacinonal
breakaway connection. The device may be designed for use with one or more of the standard size
Steel Beam supports shown in therf8iard Details.

The device shall be designed and tested to meet the following requirements:

I.  Withstand loading which meets or exceeds that which will be generated based on
the Support Size Selection Chart on Sheet-3Blas well as cyclical loading,
without failure.

ii.  Components shall be manufactured using aluminum, stainless steel, galvanized
steel, exterior grade epoxy coated steel, or similar material exhibiting weather
resistance equal to or greater than those described.
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iii.  Other than elimination of th&eeper plate and/or elimination of the standard
connection hardware between the support base plate and the stub post base plate,
the device shall require no modifications to the design of the support. This shall
include the stub post and the support hipigees.

iv.  Shall be acceptable for use with supports of the sizes that the device is approved
for use with regardless of the number of supports connected by the sign(s) or
bracing above the hinge plates. However, the manufacturer may limit the number
of suppats within a #foot width when the device is used. However, in order to be
approved for use with S4x7.7 or W6x12 supports, a minimum of two supports
within a 7foot path shall be permissible.

v. Allow the support to break away from the stub support whendtedadrom any
angle.

vi.  Minimizes the risk to pedestrians during and after impacts by not incorporating
components which become independent projectiles, or which become potentially
hazardous shards projecting above grade.

vii. ~ No component not designed to breakswvor yield upon impact shall project more
than %2 inch above the top of the support stub.
viii.  May require the replacement of a portion of, or up to all of the system components

after impact; however, repair or replacement after impacts shall not be time
consuming or labor intensive. The required use of power equipment or expensive,
highly specialized equipment to remove damaged components and/or to complete
repairs, including instances where the device has been impacted directly by a
vehicle tire or undercaage, shall be unacceptable.

iXx. Shall not affect the supportds compl i an
National Cooperative Highway Research Program Report 350 (NEFSRPTest
Levels I, Il and Ill for projects let on or prior to Decembet 2019,and the crash
testing requirements of the AASHTO Manual for Assessing Safety Hardware
(MASH) at Test Levels 1, I, and Il for projects let after DecembérZ119. This
shall be demonstrable by crash testing performance documentation as described
herein.

Mandatory guidelines applying to the device such as, but not limited to, the size supports
it is permitted to be used with and the maximum number of supports permitted wittiooa 7
span when the device is used, shall be noted on the Approved Rroga¢APL).

The manufacturer shall supply installation instructions and all required components and
hardware to the Contractor. The manufacturer shall make available device installation instructions
for posting and dissemination by the Division to econ and maintenance personnel.

709.52.1Product Submission and Approval: OmniDirectional Breakaway Devices to
be considered for inclusion on the Division Roadside Sign Support Accessories APL shall be
submitted to the Materials Division followirtlge current procedures specified by the Division
in MP 106.00.02. The manufacturer should include all relevant documentation and
information, including but not limited to Product Data Sheets, Product Flyers, Manufacturer
Product Specifications, Product MBeilns, Engineering Drawings, and crash testing
performance documentation. The crash testing performance documentation to be submitted
shall be in accordance with official guidance issued by the WVDOH.

132



In addition to the above, field evaluation instatias shall be required prior to approval.
In order for the device to be approved, evaluation installations installed by or for the Division
shall demonstrate levels of durability, reliability, performance, and ease of installation/repair
determined to beacceptable to Division evaluation personnel. The duration of the field
evaluations shall typically be a minimum of six months to one year. Specific details related to
this testing, such as locations and quantities, shall be determined by the Divisiaharmit
typical repair material costs associated with the device shall also be considered as part of the
evaluation.

ADD THE FOLLOWING SUBSECTION:

709.53SQUARE TUBE SIGN SUPPORTS:

Square Tube Sign Supports shall be manufactured of steel conformiAg TN
Specification A653, Designation SS, Grade 50, Class 1, or ASTM Specification A1011, Grade 50.
Square tube supports shall be welded at the corner. The supports shall be galvanized per ASTM
A653. A minimum coating thickness as indicated by the G90 dasan shall be applied.
Supports manufactured using base material conforming to the A1011 specification shall meet the
Grade 50 physical requirements after the galvanization process.

Support sizes shall be defined by the outside dimensions and wiatlakscof the support.

The supports shall be available in wall thicknesses ajdl@e (0.135" U.S.S. Gauge).-@auge
(0.105" U.S.S. Gauge), and-tiauge (0.083" U.S.S. Gauge).-da@uge supports shall be available
in 2-3/16 inch and /2 inch sizes. kgauge supports shall be available #4/2 inch through 2
1/2 inch sizes in ¥nch increments. gauge supports shall be available 18/4 inch through 2
1/4 inch sizes in ¥nch increments.

The supports shall be straight and shall have a smooth urfifieh. Each size support
shall be telescopable into the next larger size support of the same gauge thickness. In addition,
each size support shall be telescopable into the next larger size support of the next thicker gauge
size. Supports shall telescopedly and with a minimum amount of play. The supports shall be
pre-punched on all four sides on onenth center to center spacing. Holes shall beirdZ8 (+
1/16 inch £ 0 inch) diameter after galvanizing.

The manufacturero6s sbhabtebetubberasphwort hggpst
conditions:

i.  Supports are driven into strong soil, as defined in National Cooperative Highway
Research Program Report 350 (NCHB3®) or the AASHTO Manual for
Assessing Safety Hardware (MASH), as applicable, te thanufacturer
recommended depth. Supports shall not be required to be driven more than 30
inches in the soil described.

ii. Supports are either directly driven or with a stub that the upper support is
telescopable into as described herein. The upper sugpalitbe telescoped into
the stub a distance equal to or greater that which is recommended by the
manufacturer.

iii.  No limit shall be placed on the total number of supports. However, no more than
two supports of size-ich x 12ga. or less shall be placeatdrally within a #foot
wide path; and no more than one support of sizé&dinch x 14 or 12Zga., 21/2-
inch x 12ga., or 23/16-inch x 108ga. shall be placed laterally within gdbt wide
path.
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iv.  Traffic signs are securely mounted to the supports inrdance with the mounting
height guidelines provided on Sheet TBES of the WVDOH Standard Details
Book Volume II.

ACrashworthyo shal/l be defined as compli a
NCHRR350 Test Levels |, Il and 1l for projects let on prior to December 31. 2019, and the
crash testing requirements of the AASHTO MASH at Test Levels I, Il, and 11l for projects let after
December 31, 2019. FHWA eligibility letters, crash testing reports, or other supporting
documentation shall be providl@pon request.

The manufacturer shall make available installation instructions for posting and
dissemination by the Division to inspection and maintenance personnel.

ADD THE FOLLOWING SUBSECTION:

709.54BACK TO BACK U -CHANNEL SIGN SUPPORT BREAKAWA Y DEVICE :

Back to Back UChannel Sign Support Breakaway Devices shall be designed for use with
4-1b/ft and/or 6lb/ft back to back supports shown on Standard Detail Book Volume 1l (Standard
Details) sheets TETA and TE17B. The purpose of the device dhbé to create an omni
directional breakaway base connection. The device shall be designed for use with a stub and upper
support of one or both of the back to back size supports specified above. Differences in the
dimensioning of components used with esize support is permissible.

The device shall be designed and tested to meet the following requirements:

i.  Withstand loading which meets or exceeds that which will be generated based on
the Support Size Selection Chart on Sheet-TElas well as cyclicaloading,
without failure.

ii.  Shall be compatible with one or more of the supports listed on the Division
Approved Products List (APL) for{Channel Posts.

iii.  Shall function with the stub support installed in a concrete foundation as shown on
Standard Detail Ste¢ TEL7B.

iv.  Components shall be manufactured using aluminum, stainless steel, galvanized
steel, exterior grade epoxy coated steel, or similar material exhibiting weather
resistance equal to or greater than those described.

v. Shall not require modification dfe stub or upper support for installation.

vi.  Shall be acceptable for use with supports of the sizes that the device is approved
for use with regardless of the number of supports. The manufacturer may limit the
number of supports within a seveificbt width when the device is used. However,

a minimum of two 4b/ft or 6-Ib/ft back to back supports within af@ot width
shall be permissible.

vii.  Allows the upper support to break away from the stub support when impacted from
any angle.
viii.  Minimizes the risk to pesbktrians during and after impacts by not incorporating

components which become independent projectiles, or which become potentially
hazardous shards projecting above grade.
ix.  Shall allow for installation after concrete is placed around the stub to grade.
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X.  Nocomponent not designed to breakaway or yield upon impact shall project more
than 4inches above ground level, providing the projection of the stub support is in
accordance with the manufacturerods reco

xi.  May require the replacement of a portmfior up to all of the system components
after impact; however, repair or replacement after impacts shall not be time
consuming or labor intensive. The required use of power equipment or expensive,
highly specialized equipment to remove damaged compsme&ikor to complete
repairs, including instances where the device has been impacted directly by a
vehicle tire or undercarriage, shall be unacceptable.

xi Shall be Acrashworthyo when utilized
manuf act ur er 6 ssuchasboaninseppodsa gize supports, maximum
number of supports within a-féot width, etc., and with traffic signs securely
mounted to the supports in accordance with the mounting height guidelines
provided on Sheet TPRA of the Standard Details.

AiCr ashwort hyo, as specified herein, shall/l

requirements of National Cooperative Highway Research Program Report 350 (N8SdRRest
Levels I, Il and Il for projects let on or prior to December 31st 2019, thadccrash testing
requirements of the AASHTO Manual for Assessing Safety Hardware (MASH) at Test Levels |,
II, and Il for projects let after December 31st 2019.

Mandatory guidelines applying to the device such as, but not limited to, the size supports
it is permitted to be used with, brand supports it is permitted to be used with, and the maximum
number of supports permitted within dabt path shall be noted on the APL.

The manufacturer shall supply installation instructions and all required conipareh
hardware to the Contractor. The manufacturer shall make available device installation instructions
for posting and dissemination by the Division to inspection and maintenance personnel.

709.54.1Product Submission and Approval: Back to Back UChannel Breakaway
Devices to be considered for inclusion on the Division Roadside Sign Support Accessories
APL shall be submitted to the Materials Division following the current procedures specified
by the Division in MP 106.00.02. The manufacturer shauttlide all relevant documentation
and information, including but not limited to Product Data Sheets, Product Flyers,
Manufacturer Product Specifications, Product Bulletins, Engineering Drawings, and crash
testing performance documentation. The crash tpgterformance documentation to be
submitted shall be in accordance with official guidance issued by the WVDOH.

In addition to the above, field evaluation installations shall be required prior to approval.
In order for the device to be approved, evahratnstallations installed by or for the Division
shall demonstrate levels of durability, reliability, performance, and ease of installation/repair
determined to be acceptable to Division evaluation personnel. The duration of the field
evaluations shall pically be a minimum of six months to one year. Specific details related to
this testing, such as locations and quantities, shall be determined by the Division. Initial and
typical repair material costs associated with the device shall also be consilpeet @f the
evaluation.

ADD THE FOLLOWING SUBSECTION:

709.55TYPE A AND B BARRIER WALL SIGN SUPPORT BRACKETS:
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Type A and B Barrier Wall Sign Support Brackets (Type A and B Brackets) shall be
desi gned f or -gaugeeSquare Tube SRpportaatingy the requirements of Section
709.55. The purpose of the device shall be for mounting specified sign assemblies on top of a
median barrier wall or parapet.

The brackets shall be designed and tested to meet the following requirements:

I.  Type A Bracketsand anchoring shall withstand loading which meets or exceeds
that which will be generated based on the Support Size Selection Chart on Sheet
TE1-7A for the 3lb/ft u-channel support size, as well as cyclical loading, without
failure. The bracket shall methis requirement with the bracket installed on-a 6
inch wide, nortapered, unreinforced barrier manufactured with concrete meeting
a design strength of 3,04R5lI.

ii.  Type A Brackets shall be permitted to include side anchors on one or both faces of
the karrier. However, the bracket shall not extend more thiackes down the face
of the barrier. When installed on a barrier with no taper, the bracket shall not extend
more than 3/8nch from the face of the barrier. This requirement does not include
the backet side anchors. However, the anchoring system supplied by the
manufacturer for the side anchors shall utilize domed head bolts to minimize the
potential for snagging.

iii.  Type A Brackets shall be designed such that upon final installation as designed, it
shall be possible to install the bracket vertical anchors at the centerline of the wall.
The bracket shall meet this requirement when installed on barriers with the
following characteristics:

a. Barrier width at the top is a minimum ofiGches and is lesfan 10
inches. Taper on one or both faces of the barrier is as littlereah€s per
foot of height to as much asl14-inches per foot of height.

b. Barrier width at the top is a minimum ofitches and is-#hches or less.
Taper on one or both faces of therier is greater than1/4-inches per
foot of height and as much as3®-inches per foot of height.

iv.  Type B Brackets and anchoring shall withstand loading which meets or exceeds
that which will be generated based on the Support Size Selection Clineen
TE1-7A for the 3lb/ft u-channel support size, as well as cyclical loading, without
failure. The bracket shall meet this requirement with the bracket installed en a 10
inch wide, nortapered, unreinforced barrier manufactured with concrete meeting
adesign strength of 3,000 PSI.

v. Type B brackets shall not incorporate side anchors. All anchoring shall be vertical
and no components of the bracket shall extend below the top of the wall.

vi.  The width (portion on top of the wall) and length of Type A &nldrackets shall
not exceed -inches.

vii.  Type A and B bracket components shall be manufactured using galvanized steel,
exterior grade epoxy coated steel, or similar material exhibiting weather resistance
equal to or greater than those described. This shellide the bracket and the
anchoring system.

viii.  Type A and B brackets shall not require modification of the support for installation.

ix. Type A and B brackets shall minimize the risk to motorists and pedestrians during
and after impacts by not incorporatingngmonents which become independent
projectiles.
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The manufacturer shall supply installation instructions and all required components and
hardware to the Contractor. This shall include the complete system to be used for anchoring the
brackets as well as ldware for securing the square tube support to the bracket. The manufacturer
shall make available device installation instructions for posting and dissemination by the Division
to inspection and maintenance personnel.

709.55.1Product Submission and Aproval: Type A and B Brackets to be considered
for inclusion on the Division Roadside Sign Support Accessories APL shall be submitted to
the Materials Division following the current procedures specified by the Division in MP
106.00.02. The manufacturer sk include all relevant documentation and information,
including but not limited to Product Data Sheets, Product Flyers, Manufacturer Product
Specifications, Product Bulletins, and Engineering Drawings.

In addition to the above, field evaluation inktbns shall typically be required prior to
approval. In order for the device to be approved, evaluation installations installed by or for the
Division shall demonstrate levels of durability, reliability, performance, and ease of
installation/repair detemined to be acceptable to Division evaluation personnel. The duration
of the field evaluations shall typically be a minimum of six months to one year. Specific details
related to this testing, such as locations and quantities, shall be determined hydiloa.Di

SECTION 710
WOOD MATERIALS

DELETETHE CONTENTS OF SUBSECTIONS 710.3, 710.5, 710.7, AND 710.8, AND
REPLACE WITH THE FOLLOWING:

710.3PRESERVATIVE TREATMENT:

All wood products and preservative treatments used for highway and commercial use shall
meet the requirements of AWPA Standard U1 and AASHTO M133.

The retention of preservative shall be as required above, or as otherwise defined in these
specifications, the plans or purchase order.

710.5WOO0D POSTS:

Wood posts shall meet the requiremerftAASHTO M168, AASHTO M133, and AWPA
UC4B.

710.5.1:Blank

710.5.2Rectangular posts for guardrail shall be No. 1 major or minor species of Southern
Pine as defined in Section 400 of the SPIB grading rules.

710.5.3Dimensions of all guardrail pasexcept as noted on the Plans shall be as follows:
Rectangular Guardrail Posts
Size: 681 0 X1 80( 158 mmiby203 mn?6 mm) throughout the

length except as noted on Plans
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Length: 6 81 0 8R8mme°13 mm)
710.5.4Dimensions of wod posts for fence and signs shall be as shown on the Plans.

710.7COMMON LUMBER: Common lumber is untreated and suitable for general construction
and utility purposes. Common lumber is from 2 inches (50 mm) to, but not including, 5 inches
(125 mm) thickand is 2 inches (50 mm) or more in width. Common lumber shall be grade 2 or
better, unless otherwise specified in the plans, when graded by the Board of Review of the
American Lumber Standards Committee.

710.8SERVICE AND LIGHTING POLES: Wood Service otighting poles shall be ANSI

Class 5, or larger, or as called for on the contract plans. Lighting poles shall be southern yellow
pine and service poles shall be either southern yellow pine or Douglas fir. The poles shall be
pressurdreated) to meet theequirements of AWPA Ul UC4C (Commodities Specification D:
Poles).

SECTION 711
PAINTS, COATING, OIL S, AND INKS

DELETE THE INTRODUCTION AND SUBSECTIONS 711.1 THROUGH 711.22
AND REPLACE WITH THE FOLLOWING:

All shall consist of pigments and vehicles aomifiing to the general requirements of these
specifications, proportioned and treated to produce materials possessing the detailed composition
and physical properties.

711.2711.4: Blank

711.5CONCRETE PROTECTIVE COATINGS AND STAIN:
711.5.2General: This specification provides the requirements for concrete protective

coatingsand stainsConcrete coatings and stain may be used as surface finishes for designated
surfaces of cement concrete structures. The protective coatings and stains must hide form
marks, patches, and other minor irregularities and prevent deterioration, spalling, and other
damage to the concrete due to the action of the weather and deicing chemicals. These materials
must have protective and corrosion resistance properties. Tragestde will be based on
manufacturer recommendations.

711.5.2Physical Requirements: An independent testing laboratory acceptable to the
Division shall perform the tests described herein on representative samples of the material.
Tests listed heraiare the minimum testing requirements to be met. When requested in writing,
the Engineer may accept materials based on conformance to the same type of test but differing
on minor procedural points. Attach copies of test procedures which differ from staded
herein.
i. FreezeThaw Test: Cast and cure 3 concrete specimens no less than 4 by 6 by 6 inches
(100 by 150 by 150 mm). Moist cure specimens for 14 days and then dry in room air
at 60° to 80° F (15° to 27° C) for 24 hours before applying protectiméng. Ensure
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that there is no excessive oil on specimen forms. Coat sides of specimens (brush
permitted) according to the manufacturerd
0.35 m2/L) and cure at room temperature for 48 hours, after which:

1. Immerse in water at room temperature 60° to 80° F (15° to 27° C) for 3 hours
and remove.

2. Place in cold storage at 5° A%° C) for one hour and remove.

3. Thaw at room temperature, 60° to 80° F (15° to 27° C) for one hour.

4. Repeat steps 1), 2) and 3) tarqaete a total of 50 cycles. At the end of 50
cycles of the Freeze/Thaw Test, ensure that the coated specimens show no
visible defects.

ii. Salt Fog: Apply the masonry coating to concrete at a rate of 50+ 10ft2/gal (1.75+ 0.35
m2/L) and test the coating acdang to ASTM B 117. Expose the coating to a 5 percent
sodium (salt) solution for 300 hours and maintain it at 194° + 4° F (90 2° C) during
the period of exposure. Ensure that it shows no loss of adhesion or deterioration at the
end of the 300 hours.

iii. Fungus Growth: Ensure that like protective coatings passes a fungus resistance test as
described by federal specifications-PI29. After a minimum incubation period of 21
days, ensure that no growth is exhibited on the coatings.

iv. Colori The color choices pmissible shall conform to SAE International ANS D-

595 A. The color difference, @E, of the
units from the Standard NumbeBv925, 36650, 37925, 36622

711.5.3Approval: For approval, the manufacturdnadl submit copies of certified test
reports to Materials Control, Soils and Testing (MCS&T) Division for review and approval.
An independent testing laboratory acceptable to the Division shall perform the tests described
herein on representative samptéthe material. Tests listed herein are the minimum testing
requirements to be met. Attach copies of test procedures which differ from those stated herein.
In addition, provide brochures or booklets containing detailed instructions and explanatory
remaks about surface preparation, application procedures, and other pertinent operations. The
Division may also choose approved products from the National Transportation Product
Evaluation Program (NTPEP) and/or the North East Protective Coating Committee
(NEPCOAT) tested materials.

711.6ZINC PRIMERS:
7116.1-Organic Zinc Primer:
711.6.1.1General: This specification provides the requirements for an organic zinc
rich primer. The Organic Zinc Primer may be used in the shop on new steel or in the field
on existing steel. The steel shall be capable of being blast cleaned tevehitedmish,
meeting SSPGP10 requirements for new steel, and SSHG, for existing steel. When
used as a shop primer, the material shall have a minimum slip coeftit2s0 (Class B)
when tested in accordance with nATest Met h
Coatings wused in Bolted Jointso as adapt e
Connections. Acceptance for field painting will be based on batch te$tmaterials that
do not meet the minimum of 0.50 (Class B) slip coefficient. Initial approval of all material
will be based on complete Division testing to assure specification compliance. The primer
may be top coated with materials meeting the requinésnaf Subsections 711.22.3 and

139



711.22.4. The dry film thickness requirement will be based on manufacturer
recommendations. The paint storage life will be based on manufacturer recommendations.

711.6.1.2Physical Requirements: Shall be as per SSPQGiRt 20, Type Il with the
following exceptions:

i. The VOC shall not exceed 3.5 Ibs /gal (420 g / ).

ii. Viscosity of the mixed paint shall be in accordance with ASTM D 562.
Variance shall be within 10 Krebs Units of the viscosity of the previously
qualified maint.

iii. Weight per gallon of the mixed paint shall be in accordance with ASTM D
1475. Variance shall be within £0.5 pounds (225 g) of the weight per gallon of
the previously qualified paint.

711.6.2Inorganic Zinc Primer:

7116.2.2xGeneral This speciication provides the requirements for an inorganic zinc
rich primer. The Inorganic Zinc Primer shall be shop applied only, over a near white
blasted surface, meeting SSPGRP-10 requirements. The primer shall have a minimum
slip coefficient of 0.50 (Clks B) when tested in accordance with "Test Method to
Determine the Slip Coefficient for Coatings used in Bolted Joints" as adapted by the
Research Council on Structural Connections. The paint storage life will be based on
manufacturer recommendations.

711.6.2.2Physical Requirements: This primer shall meet the requirements set forth
in AASHTO M 300 with the following exceptions:

i. The VOC shall not exceed 3.5 Ibs /gal (420 g / ).

ii. The adhesion shall be a minimum of 4B when tested in accordance with ASTM
D3359, Method B.

iii. Viscosity of the mixed paint shall be in accordance with ASTM D 562.
Variance shall be within +10 Krebs Units of the viscosity of the previously
qualified paint.

iv. Weight per gallon of the mixed paint shall be in accordance with ASTM
D1475.Variance shall be within £0.5 pounds (225 g) of the weight per gallon
of the previously qualified paint.

711.7711.11: Blank

711.12EPOXY COATINGS:
711.12.1General: This specification provides the requirements for a two component,

modified epoxy coang for use as a spot primer or a one coat system for use on poorly prepared
surfaces on most existing structures. The coating may be used as a primer over steel that has
been cleaned to a minimum of SSBE2. Ifitis used as a primer, it may then bated with
the manufacturerodos recommended i ntermediate
list of Zinc Rich Low VOC Systems (711.22). This coating shall also be suitable for use over
zinc rich primers All ingredients are not specified; howey#re finished product shall comply
with the requirements prescribed. The paint storage life will be based on manufacturer
recommendations.
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711.12.2Composition: The pigment shall not react with the vehicle or interfere with the
cure. The pigment ay be aluminum flake powder or paste. The metallic aluminum pigment
may be replaced by other pigments and coloring agents necessary to provide the specified
color. The vehicle shall be modified epoxy resin and curing agent. The vehicle shall be
formulated to permit trouble free application during normal humidity conditions.
i. Colori The color choices permissible shall conform to SAE International AVIB-
595A. Theol or di fference, @E, of the acceptar
units from the Standard Numbeg)062, 26373
ii. Gloss @ 60° shall be 30 for semigloss and 51 or greater for gloss finishes.
iii. Flat finishes shall have a gloss of 29 or less.

71112.3Physical Requirements: Steel panels shall meet the requirements of ASTM
D609, Type lll. Steel panels shall be sandblasted to a white metal blast finish in accordance
with SSPCSR5, exposed to the atmosphere for 30 days so uniform rusting ocatithesn
hand cleaned with a wire brush in accordance with SSRPZ. The panel shall then be spray
applied with epoxy maintenance coating according to manufacturers' recommendations.
i. Dry to touch @ 5 mils, (125 em) dry, 24 F
i. Dry hard @ 5 mils, (125 em) dry, 72 Hours
iil. Weight per gallon, 10.5 Lbs. Minimum
iv. Accelerated Weathering: Panels shall be tested in accordance with ASTM G 154. After
1,000 hours exposure, the dagtshall show no rusting, blistering, or loss of adhesion
to the test panel.
v. Salt Fog: Panels shall be scribed to the base metal with an X of at least two inch (50
mm) legs. The test panels shall then be tested in accordance with ASTM B 117. After
1,000hours of continuous exposure, the coating shall show no loss of bond, nor shall
it show rusting or blistering beyond 1/16 inch (2 mm) from the center of the scribe
mark.

711.12.4Application Properties: The mixed paint, when thinned in accordance with
manufacturer's recommendations, shall be capable of being sprayed in one coat at a wet film
thickness of 10 mils (250 e€m) without runs o
of brush and roller application. The manufacturer's currentegrinstructions for application
of the epoxy maintenance coating shall be submitted to the Division for review and approval
prior to application.The paint storage life will be based on manufacturer recommendations.

711.13 through 711.20:Blank

711.22REPAIR OF DAMAGED GALVANIZED SURFACES:
Repair of damaged galvanized surfaces will be done using a primer meeting the
requirements Section 711.6.

711.22ZINC RICH LOW VOC SYSTEM:
711.22.1General: Initial approval of the system will be based on testihthe complete
system for specification compliance. Each product in the system shall be from the same paint
manufacturer. Each coat shall be a contrasting color to the one previously applied. The use of
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the intermediate coat meeting 711.22.3, shalte option of the paint manufacturer. In
either case, the adhesion of the system shall be a minimum of 4A when tested in accordance
with ASTM D3359, Method A. The adhesion test shall be conducted approximately 14 days
after application of the top cbaAll products shall have a maximum VOC of 2.8 Ibs / gallon

(336 g/l) with exception of the primer, which shall have a maximum VOC of 3.5 Ibs / gallon
(420 g/l). The paint storage life will be based on manufacturer recommendations. The prime
fabricatoris responsible for choosing the paint system when shop applied.

711.22.2Primer: The primer shall meet the requirements of 711.6.

711.22.3Intermediate Coat: This material shall meet the manufacturer's specification
and shall be compatible withpaimer (711.6) and the top coat (711.22.4).

711.22.4Top Coat: Thi s materi al shall meet the manu
meet the requirements of 711.22.4.1. After system approval, all topcoat material shall be batch
tested for color and dryme.

711.22.4.1Physical Requirements:
i. Dry Hard-24 Hours Maximum
ii. Colori The color choices permissible shall conform to SAE International AMS
STD595 A. The color difference, oE, o
more than five units from the Standards Numb20962, 26373
iii. Gloss @ 60%hall be 3660 for semigloss and b or greater for gloss finishes.
Flat finishes shall have a gloss of 29 or less.

711.22.5System: The system shall be composed of a primer and topcoat. Application
and dry film thickness shall be based on the manufacturer recommendations. Ththase of
intermediate coat shall be at the option of the paint manufacturer.

711.22.5.1System Requirements:

i. Intercoat Adhesion-The adhesion of the system shall be a minimum of 4B
when tested in accordance with ASTM D3359, Method B.

ii. Accelerated WeatheringAfter cycling 1000 hours there shall be no evidence
of checking, cracking, rusting, or blistering. The degree of chalking shall not
be less than No. 6 when tested according to ASTM G 154. The color difference
after 1000 hours shall be nomorethanfy& uni t s .

iii. Salt FogTesting shall be in accordance with ASTM B117. After 1000 hours
of continuous exposure, there shall be no evidence of checking, cracking,
rusting, or blistering.

SECTION 712
GUARDRAIL AND FENCE

DELETE THE CONTENTSOF THE SECTION AND REPLACE WITH THE
FOLLOWING:
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712.1through 712.3:Blank

712.4GALVANIZED STEEL DEEP BEAM GUARDRAIL, FASTENERS AND ANCHOR
BOLTS:

Galvanized steel deep beam guardrail, fasteners and anchor bolts shall conform to
AASHTO M180, Type I, Class A.

712.5ZINC -ALUMINUM -MAGNESIUM ALLOY COATING GUARDRAIL,
FASTENERS AND ANCHOR BOLTS:

Zinc-aluminummagnesium alloycoating deep beam guardrail shall conform to AASHTO
M180, Type V or VI, Class A.

712.6 through 712.7Blank

712.8CHAIN -LINK FENCE:
Chainlink fence slall conform to the requirements of AASHTO M 181. Fence height,
gage and details shall be as specified on the Plans.

712.9ZINC -COATED (GALVANIZED) IRON OR STEEL FARM -FIELD AND
RAILROAD RIGHT -OF-WAY WIRE FENCING:

This fencing shall meet the requiremeatsAASHTO M 279 and details shown on the
Plans. Either of the following styles and coating classes may be used.

1. Style 10476-9 with Class 1 coating

2. Style 10476-11 with Class 3 coating

Zinc coating for miscellaneous steel fittings and hardware shdtbicoro the
requirements of AASHTO M 232. Zinc coating for clips used for securing fence or wire shall
conform to AASHTO M 279, Class 1 coating.
712.16COATED STEEL BARBED WIRE:

Barbed wire shall meet the requirements of AASHTO M 280, Class 1 or AASWHTO
305, Type I.
712.12SAFETY FENCE:

Safety Fence shall be orange in color, commercially manufactured from UV stabilized
high-density polyethylene or a suitable substitute approved by the Engineer.

SECTION 713
METAL PIPE

DELETE THE CONTENTS AND REPLACEVITH THE FOLLOWING:
713.1:Blank
713.2METALLIC COATED CORRUGATED STEEL PIPE AND PIPE ARCH:
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Metallic coated corrugated steel pipe and pipe arch shall conform to the requirements of
AASHTO M 36 for Type | and Type Il pipe.

Special sections, such as@ls, for these conduits shall be of the same gage as the conduit
to which they are jointed, and shall conform to the applicable requirements of AASHTO M 36.

713.3ASPHALT COATED CORRUGATED STEEL PIPE AND PIPE ARCH:

Asphalt coated corrugated steel pip&geparches, coupling bands, elbows, and other
special sections shall conform to the requirements of AASHTO M 190. Coating and invert paving
shall be of the type specified.

713.4 through 713.17:Blank

713.18ALUMINUM ALLOY STRUCTURAL PLATE FOR BOX CULVER T:
Box culvert and the bolts and nuts for connecting plates shall conform to the requirements
of AASHTO M 2109.

713.19:Blank

713.26END SECTIONS FOR CORRUGATED STEEL PIPE AND PIPE ARCHES:

End sections for corrugated iron or steel pipe and pipe artiadisbe of the thickness
recommended by the manufacturer, and they shall conform to the applicable requirements of
AASHTO M 36 and the details shown on the Plans.

713.21 through 713.23:Blank
713.24ALUMINUM COATED CORRUGATED STEEL PIPE AND PIPE ARCH:

These conduits shall conform to AASHTO M 36 requirements for aluminum coated or
aluminumzinc coated corrugated steel pipe and pipe arch.

SECTION 714
CONCRETE, CLAY, FIBER AND PLASTIC PIPE

DELETE THE ENTIRE WONTENTS AND HEADING AND REPLACE WITH THE
FOLLOWING:

SECTION 714
CONCRETE AND PLASTIC PIPE

714.1:Blank
714.2REINFORCED CONCRETE CULVERT, STORM DRAIN AND SEWER PIPE:

This pipe shall conform to the requirements of AASHTO M 170 or ASTM C 76, AASHTO
R 73, and MP 714.03.30. Class lll, IV, and V fensed concrete pipe are to be used.

714.2.1 Special Design:When reinforced concrete pipe pay item includes Special Design
designation, the following shall apply per designation in the plans.
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714.2.1.3Structural:  High fill cover heights, minimatover heights, or excessive
loads, which require special reinforcing and design of reinforced concrete pipe.

714.2.1.2Cement Content: Corrosive environments, which require special concrete
mix to improve the sulfate resistance. Table 714.2.1 &iltes the material requirements
for a given sulfate concentration.

Table 714.2.1.2
Sulfate Concentration for Reinforced Concrete Pipe

Relative Degreq % WaterSoluble PPM Sulfate in | Min. Cement | Max. Water/
of Sulfate Attacl Sulfate in Soil Sample  Water Samples |Cortent (Ibs/cy] Cement Rati
Negligible 0.007 lessthan 0.1| 07 less than 150 470 0.53
Positive 0.10i less than 0.2 1507 less than 1,50 470 0.53
Severe 0.20- 2.00 1,500- 10,000 517 0.4
Very Severe Greater than 2.00 | Greater than 10,00 658 0.35

714.3REINFORCED CONCRETE ARCH CULVERT, STORM DRAIN AND SEWER
PIPE:
This pipe shall conform to the requirements of AASHTO M 206 or ASTM C 506.

714.4REINFORCED CONCRETE ELLIPTICAL CULVERT, STORM DRAIN AND
SEWER PIPE:

This pipe shall conform tahe requirements of AASHTO M 207 or ASTM C 507 and
AASHTO R 73.

714.5PERFORATED CONCRETE PIPE:
This pipe shall conform to the requirements of AASHTO M 175 or ASTM C 444.

714.6:Blank

714.7PRECAST REINFORCED CONCRETE BOX CULVERTS:

Precast reinforcedoncrete box culverts shall conform to the requirements of ASTM
C1577. Interstate live load design shall be provided for Interstate highway facilities and HL93
live load design shall be provided for other locations. Precast reinforced concrete baots culver
shall also conform to MP 604.02.40.

All fabricators of precast reinforced concrete box culverts shall maintain an adequate level
of quality control. Plant certification by NPCA (National Precast Concrete Association), ACPA
(American Concrete Pipe Assation) plant certification for box culverts, or other approved equal
certification program will be required to verify this level of quality control. Plant approval must
be obtained prior to the start of fabrication. All Fabricators shall then subiénee of Plant
approval to the MCS&T Division on an annual basis.

All box culverts shall be cured in accordance with section 601.12 or 603.8 except that
curing may be discontinued once 70% of the design strength is achieved. All box culverts shall
meéd design strength prior to shipment.

145



714.7.1Trial Fitting: For box culverts, trial fitting of adjacent pieces, prior to shipping,
will be required as part of the final inspection process, at a minimum of tfreatgercent
(25%) of the project tota Adjacent box culverts will either be stacked in pairs vertically or
placed horizontally as to be installed. The gaps between each pair will be measured, and
dunnage will be placed below the culvert(s) to prevent damage. The maximum gap between
the agacent pieces shall not exceed %2 inch (13 mm), unless otherwise stated in the construction
plans.

714.7.2Price Adjustments: Box culverts not achieving the 28 day shipping strength, but
for which evaluation indicates may still be used, will be paid&dba reduced price in
accordance with the following formulas, depending on who purchased the box culverts:

Formula 1: Use the following price reduction formula when the box culverts are used in a
project constructed by the Contractor:

a.,. o0
f - X
PriceReducion = :C—g X 40% of the Contract Unit Bid Price
0.5 ¢
(; -

c

Formula 2: Use the following price reduction formula when the box culverts are used in a
project constructed by the Division:

o

Price Reduction —gef‘; - X 8- xIC
?05&' 8

Where:
f. = 28&Day Compressive Strength, psi (MPa)

X = Average 28Day Compressive Strength as determined by a minimum of 2
compressive strength test cylinders fabricated from a batch of concrete as it was
placed in the form#or the box culverts

IC (Formula 2 onlyy= The invoiced cost of the box culvert itself, as billed to the Division by the
Fabricator. This cost shall not include other items associated with the box
culverts such as a gaskets or etc.

714.8CONCRETE END SECTIONS:
Precast reinforced concrete end sections shall conform to the requirements of the cited
Specifications for the pipe to the extent to which they apply and to the details shown on the Plans.

714.9through 714.16: Blank
714.17POLYPROPYLENE PIPE:

For nominal pipe sizes of 12 inches to 60 inches (150 to 1500 mm) dual wall pipe and
fittings meet the requirements of ASTM 2881M or AASHTO M 330.
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714.18HIGH DENSITY POLYETHENE (STEEL REINFORCED):
The pipe and fittings of nominal sizes 12 inch (150)nimough 60 inches (1500 mm)
shall conform to the requirements of AASHTO MP20.

714.19HIGH DENSITY POLYETHYLENE PIPE (PROFILE WALL):

Corrugated polyethylene pipe shall be accordance with the following:

1. For nominal pipe sizes of 3 to 6 inches (75 to &#0) when perforations are required
the pipe shall meet the requirements of AASHTO M 252 with class 2 perforations.

2. For nominal pipe sizes of 3 to 10 inches (75 to 250 mm) when perforations are not
required the pipe shall meet the requirements of AASHTGM2 t ype ASO0 onl

3. For nominal pipe sizes of 12 to 60 inches (300 to 1 500 mm) the pipe shall meet the
requirements of AASHTO M 294 type ASO0O or

714.20PERFORATED PLASTIC SEMICIRCULAR PIPE:

Perforated plastic semicircular pipe shall be edéior molded using a high density,
flexible plastic.

The pipe shall have a smooth or corrugated top and a smooth semicircular bottom,
averaging 4/8 inches (116 mm) in diameter, with perforations uniformly distributed along the
top of the semicircularestion. The perforations shall be not less than % inch (6 mm) nor more
than 3/8 inch (10 mm) in diameter, and shall provide a minimum intake area of one square inch
per linear foot (2100 sq. mm per m). Minimum material thickness shall be 1/8 in. (3 Tine).
top flange shall extend a minimum of %z in. (13 mm) beyond the top of thecgemiar section.

A one foot (300 mm) section of pipe shall deflect no more than 1% at an applied load of
900 Ib. (38 mm), using the Parallel Plate Load Test of ASTM D 24Hifteen minutes after
removal of the load, the pipe section shall have recovered not less than 50 percent of its deflection
at 900 Ib. (4 kN).

714.21:Blank

714.22POLYVINYL CHLORIDE (PVC) PIPE:
The pipe and fittings shall conform to the requiremehSASHTO M278, ASTM D3034
or ASTM F949.

SECTION 715
MISCELLANEOUS MATERIAL

715.9WARNING DEVICES:
715.9.3Channelizing Devices and Auxiliary Barriers:

DELETE THE HEADING AND ENTIRE SUBSECTION 715.9.3 AND REPLACE
WITH THE FOLLOWING:

715.9.3Channelizing Devices:Channelizing Devices shall include Drums, Channelizer
Cones, Cones, Barricades, Surface Mounted Flexible Tubular Markers, Soil Anchored Flexible
Delineator Posts, Guardrail Mounted Delineator Posts, and Tygde [Belineators.
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Requirementsn order to be listed on the Division APL are contained within this section for
applicable devices.

Devices which are included as part of the AASHTO National Transportation Product
Evaluation Program (AASHTOITPEP), and for which an APL is maintainedakibe tested
as part of the AASHTENTPEP in order to be considered for approval.

With the exception of Guardrail Mounted Delineator Posts and TypéBlineators, all
devices described above shall be crashworthy when assembled, installed, and iatilized
accordance with the device manufactureros i
meeting the crash testing performance requirements of National Cooperative Highway
Research Program Report 350 (NCHB3D) Test Levels |, Il, and Il for projectstion or
prior to December 31, 2019, and shall be defined as meeting the crash testing performance
requirements of the 2016 edition AASHTO Manual for Assessing Safety Hardware (MASH
2016) at Test Levels I, Il, and 11l for projects let after December 319.ADevices which meet
MASH-2016 and that have not been tested to NCRBB® may be used on projects with a
letting date on or prior to December 31, 2019. Devices used for temporary traffic control
applications that are manufactured on or prior to DeceBhe2019 which meet NCHREB50,
but do not meet MASK2016, may be used on projects with a letting date on or prior to
December 31, 2022.

Device manufacturer instructions shall be within the scope of the successful crash testing.
Scope shall include paraters such as size, weight, placement, and material makeup of
potential device attachments; location, weight, and material makeup of additional device
ballast; etc. Manufacturer instructions regarding such parameters may be outside the scope of
testing ony if allowed for in the FHWA eligibility letter or by written guidance or policy issued
by the FHWA or AASHTO.

The manufacturer shall be required to demonstrate the crashworthiness of a device as part
of the submittal requesting consideration for inahgdthe device on the Division APL.
Demonstration shall be by nB5Gar MASBI2016tsdlfe ma n u
certification letter for Drums, Channelizer Cones, Surface Mounted Flexible Tubular Markers,
and Soil Anchored Flexible Delineator PodBsrricades eligible for use based on meeting
NCHRR350 shall be demonstrable to meet NCHEE® by means of a FHWA eligibility letter
and are not required to be listed on the APL. Barricades required to meet-RINSHare
required to be listed on the APLdshall be demonstrable to meet MAB16 by means
specified in official guidance issued by the WVDOH.

The Contractor shall be required to demonstrate the crashworthiness of Cones to be utilized
upon the Engineerds requensds . ofDembesmaauifanct
certification letter referencing the applicable crash testing standard.

References within this section to the ATr
referencing the WVDOH Manual on Temporary Traffic Control fae&ts and Highways
Traffic Control Manual, latest edition.

715.9.3.1Drums: Drums shall be designed, tested, and supplied in accordance with
the following requirements:
i.  Material shall be lightweight, typically plastic such as polyethylene, designed
toyel d and separate from the base upon
original shape if deformedMetal or otherwise rigid drums shall not be
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Vi.

approved. Material shall be colored bright orange and shall be resistant to
deterioration and fading from UV liglexposure.

Device shall appear cylindrical from any direction and shall have a closed top.
Device height and width shall be in accordance with the requirements shown in
the Traffic Control Manual.

Device shall be equipped with retroreflective sheetiagqul as required by the
Traffic Control Manual. Retroreflective sheeting shall be Type ASYM
material noted for use on Drums on the WVDOH APL for retroreflective
sheeting.

Device base design shall be solid rubber or sand filled plastic. Ring tye base
shall not be approved.

Device drum and base shall incorporate -amiti mechanisms to prevent
continuous rolling if knocked over.

715.9.3.2Channelizer Cones: Channelizer Cones shall be designed, tested, and
supplied in accordance with the followirgguirements:

Vi.

Material shall be lightweightypically plastic such as polyethylene, designed
to yield and separate from the base
original shape if deformed. Metal or otherwise rigid Channelizer Cones shall
not be appoved. Material shall be colored bright orange and shall be resistant
to deterioration and fading from UV light exposure.

Device shall appear cylindrical from any direction and shall have a closed top.
Device diameter at the top edge of the top band efetshy shall be
approximately 4nches. Device diameter at the bottom edge of the bottom band
of sheeting shall be approximateRL® inches. The device may be constructed
such that the diameter transitions from the top to the bottom uniformly or tiered
such that the section of the device that each band of sheeting is attached to is of
a different constant diameter.

Device retroreflective markings shall be horizontal, circumferential, alternating
orange and white retroreflective stripesn6hes wide. A rmimum of two
orange and two white stripes shall be used with the top stripe being orange. The
top edge of the top band shall be approximatelndBes above ground level

and nonretroreflectorized gaps between the orange and white stripes shall not
exceel 1-inch.

Retroreflective sheeting shall be Type ASTWI material noted for use on
Channelizer Cones on the WVDOH APL for retroreflective sheeting.

Two different subcategories of Channelizer Cones are recognized: Devices for
use on roadways with a noamposted speed limit of 55 MPH or less, and
devices for use on all roadways. The device shall be approved under one or both

subcategories based on the acceptable bases available. Base requirements for

use on roadways 55 MPH or less are as follows:
a. Base kall be dropon type manufactured of solid rubber and shall not
be round.
b. Minimum weight of 15 Ibs.
c. The square or rectangular footprint defined by the outer extremes of the
base shall not exceed -&fches x 2@nches if square and shall not
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Vii.

exceed 18nches in one direction or 2hches in the other if
rectangular.
Base requirements for use on all roadways are as follows:

a. Base shall be drepn type manufactured of solid rubber and shall be
rectangular.

b. Minimum weight of 20 Ibs.

c. The dimension of the bason the short side shall be a minimum of 12
inches and a maximum of 20ches. The dimension of the base on the
long side shall be a minimum of 24ches.

715.9.3.3Cones:Cones shall be designed, tested, and supplied in accordance with the
following requirements:

Material shall be lightweight, typically polyvinyl chloride, designed to yield
upon i mpact and returned to itso or
rigid cones shall not be allowed. Material shall be colored fluorescent orange
and slall be resistant to deterioration and fading from UV light exposure.
Device height and overall general shape shall be in accordance with the Traffic
Control Manual.

Device shall be equipped with retroreflective sheeting as required by the Traffic
Control Manual. Sheeting placement shall be in accordance with the
requirements of the Traffic Control Manual. Retroreflective sheeting shall be
Type ASTMIV material noted for use on Cones on the WVDOH APL for
retroreflective sheeting.

iv.  Device shall be adequayetlesigned to resist displacement and tipping from
wind and vibrations, as well as slumping due to heat.
715.9.3.4Barricades: Type |, Il, and 1l Barricades shall be designed, tested, and

supplied in accordance with the following requirements:

Barricack rail material shall be a lightweight, typically polymer material such
as polyethylene, polyurethane, or engineered thermoplastic. Other materials
such as aluminum or wood shall not be approved. Support frame components
shall be manufactured of materiagimilar to those described above or may be
metal. Wood shall not be approved.

Minimum Barricade height, rail length, and individual rail height shall be in
accordance with the requirements of the Traffic Control Manual.

Device rails shall be white.

Device shall be equipped with retroreflective sheeting designed and placed as
required by the Traffic Control Manual. Retroreflective sheeting shall be Type
ASTM-IV material noted for use on Barricades on the WVDOH APL for
retroreflective sheeting.

Type lll Barricades shall incorporate horizontal skids for stability.

715.9.3.5Surface Mounted Flexible Tubular Markers: Surface Mounted Flexible
Tubul ar Markers (SMFTMG6s) shall be desi
the following requirements:
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i. Material shall be a lightweight, typically polymer material such as
polyethylene, polyurethane, or engineered thermoplastic, and shall be designed

to yield upon i mpact and to be returne
to be deformable, shape whampacted from any directionExcept for

components as allowed for herei n, S MF
met al . SMFTM6s manufactured of rigid n

a mechanism, such as a spring, included as part of the device désadn
allows the entire tube above the base to yield when impacted. Material shall be
resistant to impact as well as deterioration and fading from UV light exposure.
Device shall be available with white, yellow, and orange tubes.

ii.  No metal or otherwisegid components shall become projectiles upon impact.

iii.  Tubes shall provide 36@egree visibility for their entire length with a minimum
profile of 2inches. Crossectional shape at the reflective portion shall be
uniform.

iv.  Device shall be manufactured suittat the top of the SMFTM is 3@ches
above the bottom of the base after installation.

v. For white and yellow tubes, device shall include a white or yellincl wide
band of retroreflective sheeting matching the SMFTM tube color, preinstalled
by the manfacturer. The band shall be wrapped completely around the tube,
with the bottom edge of the sheeting no less tham@8&s above the bottom
of the base. For temporary orange applications, device shall include
retroreflective sheeting sized and placeddnordance with the Traffic Control
Manual.

vi.  Retroreflective sheeting shall be Type ASTWI material noted for use on
SMFTM6s on the WVDOH APL for retroref/|

vii.  Hardware shall be supplied by the manufacturer and shall be manufactured
using sainless, zinc plated, or galvanized steel; aluminum; or similar material
exhibiting weather resistance equal to or greater than those described.

vii. Bases shall be colored black. In order to be approved for permanent
applications, the bases shall be desigmedllbw mechanical fastening to the
roadway using asphalt or concrete anchors. Appropriate anchors for the
intended substrate shall be supplied by the manufacturer for permanent
applications. SMFTMés whose bases are
installation using only nomechanical means such as mixed, melted, or
preformed adhesive shall be considered for temporary use approval only.

715.9.3.6S0il Anchored Flexible Delineator Posts: Soil Anchored Flexible
Del ineat or Post ssighed Aest@dPandsyppledciraacdordance with éhe
following requirements:
I.  Material shall be a lightweight, typically polymer material such as
polyethylene, polyurethane, or engineered thermoplastic, and shall be designed

to yield uponimpactandtoberair ned t o i tsdé original p
to be deformable, shape when impacted from any direction. Except for

components as all owed for herein, SAF
met al . SAFDP6s manufactur ed dowithouti gi d

a mechanism, such as a spring, included as part of the device design which
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allows the entire portion of the post above the base to yield when impacted.
Material shall be resistant to impact as well as deterioration and fading from
UV light exposue. Posts shall be available in white and yellow.

ii.  No metal or otherwise rigid components shall become projectiles upon impact.

iii.  Device shall be manufactured such that the top of the delineatofinetes
above the ground surface after installation.

iv.  Postcross sectional shape may be flat, convex, or round. Post shall be of a
uniform crosssectional shape at the reflective portion with a flat or convex
shaped front face.

v. Retroreflective sheeting shall be a Type ASKVmaterial on the WVDOH
APL for retrorefective sheeting. Yellow sheeting shall be fluorescent.

vi.  Device shall include one-idch wide by 9inch tall strip of retroreflective
sheeting on the front face matching the SAFDP color. If required by the Plans,
device shall accommodate and include onecB wide by Qinch tall strip of
fluorescentyellow or red retroreflective sheeting on the back face. The top edge
of the sheeting shall beifiches or less from the top of the post. All sheeting
shall be preinstalled by the manufacturer.

vii.  Device anchor wll be galvanized steel designed for-id&h minimum
embedment.
viii.  Hardware shall be supplied by the manufacturer and shall be manufactured

using stainless, zinc plated, or galvanized steel; aluminum; or similar material
exhibiting weather resistance eqtmbr greater than those described.

715.9.3.7 Guardrail Mounted Delineator Posts: Guardrail Mounted Delineator
Posts (GMDPOGs) shall be designed, tested,
requirements:
i. Material shall be a lightweight, typidal polymer material such as
polyethylene, polyurethane, or engineered thermoplastic. Device shall be

designed to yield upon impact and to 1
when impacted from the front or back. Except for components as allowed for
herein, GMDPG6s shall not be manufactur

rigid material shall not be approved without a mechanism, such as a spring,
included as part of the device design which allows the entire portion of the
device above the top of thea@rdrail to yield when impacted. Material shall be
resistant to impact as well as deterioration and fading from UV light exposure.
Posts shall be available in white and yellow.

ii.  No metal components shall become projectiles upon impact.

iii.  Device shall be marfiactured such that the top of the post sheeting-isn@tes
minimum above the top of the guardrail after installation.

iv.  Cross sectional shape may be flat, convex, or round. Post shall be of a uniform
crosssectional shape at the reflective portion witheadr convex shaped front
face.

v. Designs which are entirely made up of a single flat or convex shaped piece of
material shall allow for installation as shown on Sheet TEADf the West
Virginia Department of Transportation, Division of Highways, Stan@eathils
Book Vol. I, Signing, Signals, Lighting, and Marking.

152



vi.  Retroreflective sheeting shall be a Type ASKWmaterial on the WVDOH
APL for retroreflective sheeting. Yellow sheeting shall be fluorescent.

vii.  Device shall include one-idch wide by 9inch tall strip of retroreflective
sheeting on the front face matching the GMDP color. If required by the Plans,
the device shall accommodate and include oimeB wide by 9inch tall strip
of fluorescentyellow or red retroreflective sheeting on the backefagll
sheeting shall be preinstalled by the manufacturer.

viii.  Anyrequired hardware other than that shown on Standard DetaitZ/A& $hall
be supplied by the manufacturer and shall be manufactured using stainless, zinc
plated, or galvanized steel; aluminunm; samilar material exhibiting weather
resistance equal to or greater than those described.

715.9.3.8Type B-1 Delineators: Type B-1 Delineators shall be designed, tested, and

supplied in accordance with the following requirements:

i.  Material shall be a ligtweight, typically polymer material such as
polyethylene, polyurethane, or engineered thermoplastic. Except for
components as allowed for herein, TypelBDelineators shall not be
manufactured of metal. Material shall be resistant to impact as well as
detrioration and fading from UV light exposure.

ii.  No metal components shall become projectiles upon impact.

iii.  The front and back faces of the device substrate to which the reflective sheeting
is to be applied shall be white or yellow to match the color of hleetsng or
shall be a neutral color such as black or grey.

iv. Device may be a onrgiece design or twpiece design utilizing a separate
bracket with the reflective portion attached to the bracket using one or more
fasteners. The bracket portion may be mbtdl shall not extend more than
threeinches above the top of the barrier. In addition, the bracket shall not
obscure more than tgrercent of the reflective face.

v. The crosssectional shape of the reflective portion of the device shall be flat.

vi.  Retrorefective sheeting shall be a Type ASTXI material on the WVDOH
APL for retroreflective sheeting. Yellow sheeting shall be fluorescent.

vii.  Front face of device shall accommodate reflective sheetingtes wide by
12-inches tall, in white or fluorescent Y@lv as specified. If required by the
Plans, device shall accommodate and include emel8wide by 12inch tall
strip of fluorescentellow or red retroreflective sheeting on the back face. All
sheeting shall be preinstalled by the manufacturer.

viii.  In orderto be approved for permanent applications, the device shall be designed
to allow mechanical fastening to the top of a concrete barrier wall as narrow as
6-inches.

ix.  All required hardware and other metal components shall be supplied by the
manufacturer and hall be manufactured using stainless, zinc plated, or
galvanized steel; aluminum; or similar material exhibiting weather resistance
equal to or greater than those described. Anchors shall be suitable for use in
concrete. If the use of an adhesive matéoiaattachment is allowed for by the
manufacturer for temporary applications, the adhesive shall be provided by the
manufacturer.
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715.9.3.9Product Submission and Approval: Drums, Channelizer Cones,
Barricades, Surface Mounted Flexible Tubular Marksodl, Anchored Flexible Delineator
Posts, Guardrail Mounted Delineator Posts, and TygdX®lineators to be considered for
inclusion on the Divisionds APLO6s shall be
the current procedures specified in MP 1080Q.

The manufacturer should include all relevant documentation and information,
including but not limited to product data sheets, product flyers, manufacturer product
specifications and recommendations, product bulletins, engineering drawings, AASHTO
NTPEP test results, and crash testing performance documentation.

In addition to the above, field evaluation installations may be required prior to approval.
In order for the device to be approved, evaluation installations installed by or for the
Division shall demonstrate levels of durability, reliability, performance, and ease of
installation/repair determined to be acceptable to Division evaluation personnel. Details
related to this testing, such as locations, quantities, and duration shall be detésntireed
Division. Initial and typical repair material costs associated with the device shall also be
considered as part of the evaluation.

715.9.4:Blank
DELETE SUBSECTION 715.9.4 AND REPLACE WITH THE FOLLOWING:

715.9.4Reflective Sign Support Strips: Reflective Sign Support Strips (strips) for use on
WVDOH ©projects ar e l i sted on Chanmvalt e St al §
Approved Products List (APL).

Strips shall be manufactured using polymer materials such as polyethylene, polyyrethane
or engineered thermoplastics, and shall be manufactured to be resistant to impact as well as
deterioration and fading from UV light exposure and the elements. The color polymer shall be
white, black, or grey. Strips may alternatively be manufacturetuafiaum no thicker than
0.080 inches. If manufactured of aluminum, the strips shall include no sharp corners.

The width of reflective sheeting on the face of strips shall be a minimum of-ioahds.

If manufactured of aluminum, the entire face ofstrgs shall be covered by sheeting. Plastic
strips may be manufactured to an overall maximum width equal to the width of sheeting
applied to the face of the strips plus-iigh with a maximum of 1Mnch of the face of the
strips extending beyond thegalof the reflective sheeting on each side. All strips shall have
reflective sheeting applied completely to the end of the strips on the top and bottom.

Different combinations of different length strips will be allowed in order to meet the 72
inch typical overall length shown on the Standard Detail; however, the shortest st
strip allowed shall be XBiches. The strip system shall be designed to allow adjacent strips to
be butted end to end and fastened in place with no gap between thétbedsrips. Different
models of strips designed to attach to the web side only, flange side only, or either the web or
flange side of tchannel posts shall be allowed with a description of each specific model to be
posted on the APL. Completely flat pdsshall also be allowed and shall be required for S or
W beam post, as well as square tube applications. Strips intended for application to the flange
side of uchannel posts shall be designed to resist warping when fastened in place.
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The retroreflectie sheeting used on strips shall be a material listed on the latest WVDOH
APL for retroreflective sheeting. The color sheeting to be applied to the strips will be specified
in the Plans. The sheeting shall be Type ASXMf the sheeting is to be coloretlibrescent
yellow or fluorescenyellow-green. Otherwise, the sheeting shall be Type ASVMStrips
shall be supplied with sheeting grestalled by the manufacturer.

The manufacturer shall supply or provide specifications for all hardware required for
installation. All metal hardware shall be manufactured of stainless, zinc plated, or galvanized
steel, or shall be manufactured of aluminum.

715.9.4.1Product Submission and Approval:Strips to be considered for inclusion
on the Division APL shall be sufitted to the Materials Division following the current
procedures specified by the Division in MP 106.00.02. The manufacturer should include
all relevant documentation and information, including but not limited to Product Data
Sheets, Product Flyers, Maagfurer Product Specifications, Product Bulletins, and
Engineering Drawings.

As part of the approval process, the strip manufacturer shall be required to submit a
copy of a letter of assurance which addresses reflective sheeting compatibility and
applicdion procedures. This letter shall be addressed from the reflective sheeting
manufacturer to the strip manufacturer. A separate letter shall be required from each
sheeting manufacturer that the manufacturer anticipates utilizing. The language of the letter
shall provide sufficient i ndication, i n
manufacturer is aware of the intended application and has determined that the reflective
sheeting to be utilized is suitable for use with the product, and b) thetiveflesheeting
manufacturer has reviewed their recommended reflective sheeting application procedures
with the manufacturer.

In addition to the above, field evaluation installations may be required prior to approval.
In order for the device to be approyeslaluation installations installed by or for the
Division shall demonstrate levels of durability, reliability, performance, and ease of
installation/repair determined to be acceptable to Division evaluation personnel. The
duration of the field evaluatienshall typically be a minimum of six months to one year.
Specific details related to this testing, such as locations and quantities, shall be determined
by the Division. Initial and typical repair material costs associated with the device shall
also be cosidered as part of the evaluation.

715.12ENGINEERING FABRIC:

DELETE SUBSECTION15.11.4, 715.11.5,15.11.6, 715.11.7,15.11.8, AND 715.9
OF THE SECTION AND EPLACE WITH THE FOLIOWING:

715.11.4Engineering Fabric for Subsurface Drainage: Engineering fabric for
subsurface drainage shall meet the applicable requirements of AASHTO M 288, Section 8,
Class 2. Additionally, the permittivity shall be a minimum of 0.2'sand the apparent
opening size shall be no larger than No. 60 (@BPsieve.

715.11.5Engineering Fabric for Sediment Control (Silt Fence):Engineering fabric for
sediment control shall meet the applicable requirements of AASHTO M 288, Section 9.
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715.11.6Engineering Fabric for Erosion Control: Engineering fabric for erosion
control shall meet the applicable requirements of AASHTO M 288, Section 8, Class 1.

715.11.7Engineering Fabric for Paving: Engineering fabric for paving shall meet the
applicable requirements of AASHTO M 288, Section 10.

715.11.8Engineering Fabric for Separation: Engineering fabric for separation shall
meet the applicable requirements of AASHTO M 288, Section 8, Class 2.

715.11.9Engineering Fabric for Stabilization: Engineering fabric for stabilization shall
meet the applicable requirementsA&SHTO M 288, Section 8, Class 1.

715.19PRECAST CONCRETE UNITS FOR MANHOLES AND INLETS:
DELETE PARAGRAPH ONE ANCREPLACEWITH THE FOLLOWING:

Precast concrete units for manholes shall conform to the requirements in AASHTO M 199
and MP 604.02.40. Indalition, air entrainment in the concrete shall be seven percent plus or
minus two percent.

715.22PRECAST CONCRETE MEDIAN BARRIERS (PERMANENT):
715.22 .2Materials:

DELETE THE LAST SENTENCEOF SUBSECTION/715.22.2AND REPLACEWITH
THE FOLLOWING:

Samping and testing of materials shall be in accordance with the minimum frequency
stated in MP 603.02.10.

715.43TRAFFIC SAFETY DEVICES:

DELETE THE ENTIRE CONTENTS OF SUBSECTION 715.41 AND REPLACE WITH
THE FOLLOWING:

715.4XTRAFFIC SAFETY DEVICES:

All devices described herein shall be crashworthy when assembled, installed, and utilized
in accordance with the device manufactureros
meeting the crash testing performance requirements of National CooperativealiBesearch
Program Report 350 (NCHRB50) at Test Level Il or lll, as specified in the Plans or otherwise
herein, for projects let on or prior to December 31st 2018, and shall be defined as meeting the
crash testing performance requirements of the 20itioe AASHTO Manual for Assessing Safety
Hardware (MASH2016) at Test Level Il or lll, as specified in the Plans or otherwise herein, for
projects let after December 31st 2018. Devices which meet M2(8l8 and that have not been
tested to NCHRB50 may beused on projects with a letting date on or prior to December 31,
2018. Devices to be used on a temporary basis in work zone applications that are manufactured on

156



or prior to December 31, 2018 which meet NCHEE®, but do not meet MASH016, may be
used omprojects with a letting date on or prior to December 31, 2021.

Dates specified above shall apply to all devices except Type VII. Type VII devices shall
meet NCHRP350, or MASH2016, for projects let on or prior to December 31, 2019. Except as
otherwise allowed herein, Type VIl devices shall meet MA2B16 for projects let after
December 31, 2019. Type VII devices that are manufactured on or prior to December 31, 2019
which meet NCHRRB50, but do not meet MASBE016, may be used on projects with a letting
date on or prior to December 31, 2022.

Devices listed on the Division Approved Products List (APL) for Traffic Safety Devices
will include notations which specify the crash testing standards and test levels which the device
meets.

715.41.1Sand Barrd Impact Attenuating Device (Type V):

715.41.1.1Description: The unit shall have cylindrical containers capable of holding
various amounts of sand. The amount of sand capable of being held shall include at least
2,4,7,14, or 21 cubic feet (0.056102, 0.196, 0.393 or 0.588 cubic meters).

715.41.1.2Performance: The manufacturer shall certify that the units shall not crack,
split, or color fade within five years of installation.

715.41.2Crash Cushion Terminal Impact Attenuating Device (Type \). Type VI
devices shall be post anchored terminals designed for shielding the ends of double faced
guardrail. No concrete or asphalt pad shall be required. The device shall be compatible with
double faced weam guardrail as shown in the WVDOH Standaetails Book Volume |,
with any necessary transitions provided with the device. Transitions, if necessary, shall be
available for attachmentto3lnch hi gh g8a&r gproasitl swiatch Agdé wi t h
span, as well as 282-inch high guardrailwitlt 8 0 post spacing with spl
Supports may be proprietary or Rproprietary steel or wood. Rails may be proprietary or
non-proprietary steel standard AASHTO guardrail beams. The device shall incorporate a
mechanism of dissipating thaktic energy of a vehicle impacting the front end of the device
such as but not limited to kinking, buckling, shearing, or extruding of the device rails; or
frictional resistance. The device shall be fully redirective for side impacts beginning no further
than 19feet downstream of the first support post.

715.41.3Truck Mounted Impact Attenuating Device (Type VII): The unit shall consist
of a crushable cartridge, a backup and a backup support structure for attaching the backup to
the shadow vehicleThe unit shall have a standard trailer lighting system, including brake
lights, taillights, turn signals and ICC bar lights. The back of the unit shall have a device
attached with alternative diagonal black and reflectorized yellow stripes, 6 inchesii)s0
wide, similar to an X85 marker and in accordance with SectionZZ@f the latest edition of
the Manual on Uniform Traffic Control Devices for Streets and Highways.

The manufacturer specifications and user manual shall clearly specify minimum and
maximum specified host vehicle weights and shall provide estimatedilvelid distances
based on various hesgehicle weights. The minimum and maximum specified host vehicle
weights shall in accordance with recommendations contained within the applicagile cra
testing standard.
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715.41.4Quad Guard Impact Attenuating Device (Type VIII): The unit shall consist
of crushable cartridges surrounded by a framework of steel-Qesd guardrail which can
telescope rearward during head impacts. The quad Gua&lstem shall have a center
monorail which will resist lateral movement during side angle impacts. The nose shall consist
of a formed plastic or metal nose wrap.

715.41.5Reusable Energy Absorbing Crash Terminal Device (Type I)The unit shall
consistof high-density polyethylene cylinders, which will compress and absorb energy. In
addition, these cylinders under most circumstances will recover their shape, position, and
absorption capabilities sufficiently enough, after being impacted by a vehiclethstand
another i mpact by a vehicle. Each cylinder
di ameter and 320 (813 mm) to 4806 (1 220 mm)
Units shall have a cover. The unit shall have a restraioaie system of heavy steel
galvanized wire rope on each side of the row of cylinders.

715.41.6Trinity Attenuating Crash Cushion (Type II): The unit shall consist of a pair
of guidance tracks, an i mpact 0 S\Beainfeddei nt er n
panels. The overall width should be 24 inches (610 mm). The guidance tracks are made from
two C-channels formed into a box section by variable lengths and thicknesses of metal rip
plates bolted to the outside flanges of the channels.sl€de or impact face, of the TRACC
is positioned over the upstream end of the guidance tracks and contains a hardened steel blade
which cuts the metal plates on the sides of the guidance tracks as it is forced backwards in an
end hit. The intermediate frees support the Wdeam fender panels and are free to slide
backwards when the TRACC is hit on the end, but lock onto the guidance tracks to provide
redirection for side impacts.

The fender panels are bolted to the intermediate frames with a desitptkisahe inside
panels in place while allowing the outer panels to slide back freely as the system telescopes
rearward.

715.41.7SCl Impact Attenuating Device (Type Ill): The unit shall consist of a flat
galvanized steel base plate, to be attacheéldesupport surface with chemical anchor bolts,
with welded galvanized steel reinforcing support gussets and two welded galvanized steel
channel beams running the length of the unit.

The internal area of the unit shall be supported laterally by a frarkemonsisting of a
wel ded up galvanized steel box shaped fAsl edc
welded galvanized steel support diaphragms to which the left and right sides of the unit are to
be connected. The sled and diaphragms shdddked into and held in position laterally by,
and shall be capable of sliding longitudinally along, the channel beams included as part of the
base.

Each side of the unit shall provide a surface to capture and redirect impacting vehicles by
using succesve galvanized steel 10 ga. quad beam side panels, overlapped from the rear to
the front of the unit, with the beginning of the front side panels attached to the front sled, and
the underlying panels at each overlap to be attached to an internal sugploragin.

The kinetic energy dissipating system employed by the unit for front impacts shall consist
of a round, nofrotating, steel sheave assembly at the front of the unit with the ability to slide
longitudinally along the unit; two round, noatating, steel sheave assemblies at the rear of

158



the unit connected by an energy dissipating hydraulic piston; and a galvanized steel cable
interconnecting the sheaves. During front end impacts, the entire device shall telescope
rearward. Energy shall be dissipdtvariably, dependent on the vehicle momentum, by the
hydraulic piston as it is compressed by the two rear sheave assemblies as tension is induced in
the cable.

For protection of the components, the unit shall be designed such that the tops ofviae shea
assemblies and piston sit below the top level of the base plate channel beams. In addition, the
unit shall be designed such that when fully collapsed, all of the sheave assemblies and piston
shall remain behind the front sled.

The total outsidetoaus i de wi dt h of the unit a
360. The | ength of the unit from the
21-1/2 feet.

l ong it s
front

715.41.8TAU-Il Impact Attenuating Device (Type IX): The device shalla@ommodate
a wide range of hazard widths up td& ft (2.6 m) in six (6) inch (150 mm) increments. The
device shall be available in various impact speed capacities, achievable by different
combinations of number of bays and placement of the two diffeyees of energy absorbing
cartridges described herein within the bays. The device shall utilizpnopnietary transition
components and hardware for transitioning to a wide range of proprietary apdopoietary
barrier systems. The system shall balenap of independent collapsible bays that are guided
and supported by high strength galvanized :
capacity shall be achieved using energy absorbing cartridges. All length/width configurations
shall be constructlb using the same basic parts.

The foundation system shall consist of two cables, a back support, and front cable anchors
of various designs for different specific site conditions. The back support and cable anchors
shall be manufactured using ASTM AS8t&el and shall be galvanized per ASTM A123. The
fasteners for these components shall be Class 5.8 (Grade 2) or greater and shall be galvanized
per ASTM 153. All washers shall be hardened. The cables shall be one (1) inch (25 mm) in
diameter, minimum, anshall be galvanized per ASTM A603.

Bays shall be separated by Front Supports, Middle Supports, and Bulkheads of various
widths as required. The Supports, Bulkheads, and cable guides shall incorporate modular
bolted on cable guides for the steel cablé® Supports and Bulkheads shall be manufactured
using ASTM A36 steel and shall be galvanized per ASTM A123. The fasteners for these
components shall be Class 5.8 (Grade 2) or greater and shall be galvanized per ASTM 153. All
washers shall be hardened.

Each bay shall be enclosed on each side by steellibam shaped Sliding Panels. The
panels shall be bolted to the Supports and Bulkheads using sliding bolts. End Panels shall be
used at the rear end of the device. The End Panels shall be attachdzhtkthaepport and the
| ast baydés Sliding Panel through Pipe Panel
transition components. The Pipe Panel Mounts shall be bolted to the Back Support. Sliding
and End Panels shall be fabricated from steel conformiAd8HTO M180 Class B. Sliding
Bolts shall be cast from ASTM 1045 HT steel and shall be galvanized per ASTM A123. Pipe
Panel Mounts shall be fabricated from steel conforming to ASTM A513, Type 5. The fasteners
for these components shall be Class 5.8 (Grade @eater and shall be galvanized per ASTM
153. All washers shall be hardened.

The system shall incorporate a nose piece and flexible front support legs mounted to the
front support. The front support legs shall be manufactured from either syntheatucal
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rubber or polyurethane. The nose piece shall be fabricated from polyurethane. The fasteners
for these components shall be Class 5.8 (Grade 2) or greater and shall be galvanized per ASTM
153. All washers shall be hardened.

The system shall utie two types of energy absorbing cartridges. The cartridges shall be
cylindrical shaped and shall measure approximately/3dn (775 mm) in length and 25 in
(635 mm) in diameter. Each cartridge shall weight approximately 35 Ib (16 kg). The cartridges
shdl be manufactured using a specially formulated High Density @nolssd polyethylene.

The device shall be attached to a foundation. Foundation and attachment specifications and
details shall be provided by the manufacturer. The anchor design shaleaehpull out
strength of 25,000 Ib (12,000 kg) and shear strength of 19,000 Ib (8,500 kg).

715.41.9Product Submission and Approval:Traffic Safety Devices to be considered
for Il nclusion on the Divisionbs Twothd f i c
Materials Division following the current procedures specified in MP 106.00.02.

The manufacturer should include all relevant documentation and information,
including but not limited to product data sheets, product flyers, manufacturer product
specifcations and recommendations, product bulletins, product manuals, engineering
drawings, crash testing performance documentation, and any other requested information
such as repair time and repair part cost data.

The manufacturer shall be required to destmte the crashworthiness of the device as
part of the submittal requesting consideration for including the device on the Division APL.
Devices shall be demonstrable to meet the previously specified crash testing standards by
means specified in officiguidance issued by the WVDOH.

715.42TRAFFIC SIGNAL MATERIALS AND EQUIPMENT:
715.42.2So0lid State Traffic Actuated Signal Controllers:
715.42.2.1Definition of Terms:

DELETEPEDESTRIANDETECTOR ANDADD THE FOLLOWING:

Audible Pedestrian Detector: A detector, usually of the push button type installed
near the roadway, capable of being operated by hand, and having audible and vibratory
features for both the purposes of location of the device and notification of the operations
of the device.

715.425-Traffic Detectors:
715.42.5.1General Design Requirements:

DELETE THE NOTE AT THE END OF THE SUBSECTION AND REPLACE WITH
THE FOLLOWING:

NOTE: The above general design requirements do not apply to audible pedestrian
detectors. Audible pedestriangh buttons are covered in 715.42.5.4.

ADD THE FOLLOWING SUBSECTIONS:

715.42.5.3Blank
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715.42.5.4Audible Pedestrian Push Buttons: A solid-state digital, polenounted,
pedestrian push button detector and appurtenances with audible and vibrdtogsfaa
assist disabled users who have hearing and/or sight impairments. Appurtenances are to
include the associated signal power interface or control board assembly to be mounted in
the corresponding pedestrian signal head with the associated cabling.

The push button detector is to be MUTCD 2009, NEMA TS2 and ADA compliant,
made of sturdy construction consisting of a base housing with a removeable cover, a
pushbutton with normally open contacts and include all electrical and mechanical parts
required fo operation. The detector shall include an adjustable automatic gain control with
the associated microphone to keep audio output from 0 to 5 dB above ambient conditions.

The push button detector and its associated contacts and housing are to bé t@sistan
mechanical shocks and abuse. The unit shall be able to withstand a concentrated force of
50 pounds (225 Newtons) applied to the button or any exposed portion without damage.
Furnish a housing with geometry and/or hardware suitable for mountindesgbearious
diameters. The removeable cover assembly is to be fastened to the base housing with
stainless steel machine screws resulting in a weatherproof and shockproof assembly.

The maximum force required to operate the pushbutton is 5 poundsN@&tbns).

Furnish a raised or flush pushbutton with a minimum of 2 inches (51 mm) at its smallest
dimension.

Furnish pedestrian pushbutton signs that are a minimum thickness eh€hO{L.8
mm) for steel or 0.1inch (2.5 mm) for aluminum with bakeda&mel paint for steel signs
and baked enamel paint or neflective sheeting for aluminum signs.

715.42 .8Cabinets:

DELETE THE ENTIRE SUBSECTION 715.42.8 ANDREPLACE WITH THE
FOLLOWING:

715.42.8Cabinets: The following are minimum design regeiments for a TS2 Type 1
traffic control cabinet assembly. As a minimum, the cabinet assembly shall meet all applicable
sections of the NEMA Standard publication No. 783 or most recent version. Where
differences occur, this specification shall govern.

715.42.8.1Cabinet Design and Construction: The cabinet shall be constructed from
type 5052H32 aluminum with a minimum thickness of 0.090 to 0.125 inches. The cabinet
shall be designed and manufactured with materials that will allow rigid mountieghevh
intended for pole, base or pedestal mounting. The cabinet must not flex on its mount. A
rain channel shall be incorporated into the design of the main door opening to prevent
liquids from entering the enclosure. The cabinet door opening musibemum of 80
percent of the front surface of the cabinet. A stiffener plate shall be welded across the
inside of the main door to prevent flexing. Top of the cabinet shall incorporate a slope
toward the rear to prevent rain accumulation.

Unless othervde specified, the cabinet shall be supplied with a natural aluminum
finish. Sufficient care shall be taken in handling to ensure that scratches are minimized.
All surfaces shall be free from weld flash. Welds shall be smooth, neatly formed, free from
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cracks, blowholes and other irregularities. All sharp edges shall be ground smooth. Where
painted cabinets are specified, the exterior shall be degreased and primed with a spray
applied iron phosphate ceatquivalent to a foustage iron phosphate coat qrito
painting. The final coat shall consist of a powder coat paint (TGIC or equivalent) applied
with a minimum thickness of 2 mils.

All seams that are not welded shall be sealed with RTV sealant or equivalent material
on the interior of the cabinet. |Adabinets shall be supplied with a minimum of two (2)
removable shelves manufactured from 5682aluminum. Shelves shall be a minimum
of 10 inches deep. Shelves to be designed to accommodate a minimum 50 pound loading.

The shelves shall have horizonséots at the rear and vertical slots at the front of the
turned down side flange. The shelves shall be installed securely by first inserting the rear
edge of the shelf on the cabinet rear sidewall mounting studs, then lowering the shelf on
the front sié@wall mounting studs. The front edge of the shelf shall have holes punched
every 6 inches to accommodateweapping of cables/harnesses. A minimum of two (2)
sets of vertical "C" channels shall be mounted on each interior wall of the cabinet for the
purpose of mounting the cabinet components. The channels shall accommodate spring
mounted nuts or studs. All mounting rails shall extend to within 7 inches of the top and
bottom of the cabinet. Sidewall rail spacing shall be no more than 9.0 inchestoenter
center. Rear wall rail spacing shall be 19.0 inches céoviegnter.

The main door and police deor-door shall close against a weatherproof and-dust
proof, closeecell neoprene gasket seal. The gasket material for the main door shall be a
minimumof 0.250 inches thick by 1.00 inch wide. The gasket material for the police door
shall be a minimum of 0.250 inches thick by 0.500 inches wide. The gaskets shall be
permanently bonded to the cabinet. The cabinet shall be equipped with a louvered air
entrance. The air inlet shall be large enough to allow sufficient air flow per the rated fan
capacity. Louvers must satisfy the NEMA rod entry test for 3R ventilated enclosures. A
nortcorrosive, verminand inseciproof, removable air filter shall be seedrto the air
entrance. The filter shall fit snugly against the cabinet door wall. The roof of the cabinet
shall incorporate an exhaust plenum with a vent screen. Perforations in the vent screen shall
not exceed 0.125 inches in diameter.

The main door abinet shall be equipped with a thgaint latching mechanism. The
handle on the main door of the cabinet shall be manufactured from cast aluminum or
stainless steel. The handle shall include a hasp for the attachment of an optional padlock.
The cabinetdoor handle shall rotate countgockwise to open. The handle shall not
extend beyond the perimeter of the main door at any time. The lock assembly shall be
positioned so that the handle shall not cause any interference with the key when opening
the cdinet door. The main door hinge shall be a-pieee, continuous piano hinge with
a stainless steel pin running the entire length of the door. The hinge shall be attached in
such a manner that no rivets or bolts are exposed. The main door shalléntledeanism
capable of holding the door open at approximately 90, and/or (165 or 180) degrees under
windy conditions. The main door shall be equipped with a standard Corbin #2 or exact
equivalent. Minimum of two keys shall be supplied.

The police dooin-door shall be provided with a treasury type lock Corbin No.
R357SGS or exact equivalent and have a minimum of one key. All base mounted cabinets
require anchor bolts to properly secure the cabinet to its base. The cabinet flange for
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securing the anchdolts shall not protrude outward from the bottom of the cabinet. Four
anchor bolts shall be required for proper installation.

Each cabinet shall be of sufficient size to accommodate all equipment. At a minimum,
the cabinet sizes are as follows:

Pole Maunted Cabinets Ground Mounted Cabinets
Height- 50 Inches Heighti 55 Inches
Width i 36 Inches Width i 44 Inches
Depthi 17 Inches Depthi 26 Inches
Dimensions shall not exceed these minimum dimensions by more than 2 inchg

Main door shall incorpate a shroud to cover the filtered louvered openings as
appropriate for the design. The assembly is secured on the interior of the door over the
filtered Louvers. The Shroud is louvered downward and matches the door louvers. All
enclosures must be constted, approved and marked in accordance with the requirements
for Type 1 Industrial Control Panel Enclosures contained in UL 508A, the Standard for
Industrial Control Panels. Enclosure must meet NEMA 3R rating requirements and be
marked with UL approvalteker.

715.42.8.2Terminals and Facilities/Main panel Design and Construction: The
main panel shall be constructed from 583522 brushed aluminum of 0.125 inches
minimum thickness and installed so as to minimize flexing wheniplegmponents are
installed. All main panels are provided with a mounting mechanism which allows easy
access to all wiring on the rear of the panel without the removal of any cabinet shelves.
Lowering of the main panel can be accomplished. Complete removal can be accomplished
by the use of simple hand tools.

The terminals and facilities shall be available as a minimum in the following
configuration:

1 Sixteen load switch sockets, six flash transfer relay sockets, one flasher socket,
2-BIU sockets (expandable to 4), onedannédetector rack (expandable to
4) with one BIU, and one TypE6 MMU.

Allload switch and flash transfer relay socket reference designators shallbersik
labeled on the front and rear of the main panel to match drawing designations. Socket pins
shal be marked for reference on the rear of the panel. A maximum of eight load switch
sockets may be positioned horizontally or stacked in two rows on the main panel. Main
panels requiring more than eight load switch sockets shall be mounted in one hiosizonta
two vertical rows. All load switches shall be supported by a bracket, extending at least half
the length of the load switch. The 16 load switch position main panels shall have all field
wires contained on two rows of horizontally mounted termir@ths. The upper row shall
be wired for the pedestrian and overlap field terminations. The lower row shall be reserved
for phase one through phase eight vehicle field terminations.

All field output circuits shall be terminated on a Alosed barrier typesrminal block
with a minimum rating of 10 amps. All field input/output (I/O) terminals shall be identified
by permanent alphanumerical labels. All labels shall use standard nomenclature per the
NEMA TS2 specification. It shall be possible to flash eitheryellow or red indication
on any vehicle movement and to change from one color indication to the other by use of a
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screwdriver. Field terminal blocks shall be wired to use four positions per vehicle or
overlap phase (green, yellow, and red, flashihtll not be necessary to-dass field
terminal blocks for flash programming.

The main panel shall contain at least one flasher socket (silk screen labeled) capable of
operating a 1amp, 2pole, NEMA solidstate flasher. The flasher shall be suppabted
bracket, extending at least half its length. One RC network shall be wired in parallel with
each group of three flaghansfer relays and any other relay coils. All lelgicel, NEMA-
controller and Malfunction Management Unit input and output teatians on the main
panel shall be permanently labeled. Cabinet prints shall identify the function of each
terminal position. At a minimum, three p@sition terminal blocks shall be provided at
the top of the main panel to provide access to the contuwilés programmable and non
programmable 1/0. Terminal blocks for DC signal interfacing shall have a nur8#k 6
7/32 inch screw as minimum.

All main panel wiring shall conform to the following wire size and color:

Green/Walk load switch outpubrownwire - 14 gauge
Yellow load switch output yellow wire - 14 gauge
Red/Don't Walk load switchred wire output 14 gauge
MMU (other than AC powen) violet wire - 22 gauge
Controller I/0O- blue wire- 22 gauge

AC Line (power panel teblack wire main pnel)- 8 gauge
AC Line (main panel} black wire- 10 gauge

AC Neutral (power panel towhite wire main paneh 8 gauge
AC Neutral (main panebwhite wire- 10 gauge

Earth ground (power panelgreen wire- 8 gauge

k. Logic ground- gray wire- 22 gauge

I.  Flash programmingOrange wire

m. Flasher terminal Black wire red or yellow field terminall4 gauge

S@mooo0oTy

— —

All wiring, 14 AWG and smaller, shall conform to MNV-16878/1, type B/N, 600V,
19-strand tinned copper. The wire shall have a minimum of 0.010 intids PVC
insulation with clear nylon jacket and rated to 105 degrees Celsius. All 12 AWG and larger
wire shall have UL listed THHN/THWN 90 degrees Celsius, 600V, 0.020 inches thick
PVC insulation and clear nylon jacketed. Connecting cables shall bedleea braided
nylon mesh or polyacketed. The use of exposed tie wraps or interwoven cables is
unacceptable. All Terminals and Facilities configurations shall be provided with BIU
wiring assignments consistent with NEMA T3@03 specifications. All Treninals and
Facilities configurations shall be provided with sufficient-&&% Port 1 communication
cables to allow for the intended operation of that cabinet. Each SDLC communication cable
connector shall be a 3&in metal shell D subminiature type. Thabte shall be a shielded
cable suitable for R885 communications. All main panels shall bewneed for a Type
16 Malfunction Management Unit.

All wiring shall be neat in appearance. All cabinet wiring shall be continuous from its
point of origin to is termination point. Butt type connections or splices are not acceptable.
All connecting cables and wire runs shall be secured by mechanical clampsriyge
clamps are not acceptable. The grounding system in the cabinet shall be divided into three
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separate circuits (AC Neutral, Earth Ground, and Logic Ground). These ground circuits
shall be connected together at a single point as outlined in the NEMA TS2 Standard.

The main panel shall incorporate a relay, to be designed as K1, to remove +24 VDC
from the common side of the load switches when the intersection is placed into mechanical
flash. The relay shall have a momentary pushbutton located on the relay to apply power to
the load switch inputs for ease of troubleshooting. All pedestrian push mytgs from
the field to the controller shall be ops&olated through the BIU and operate at 12 VAC.

All wire (size 16 AWG or smaller) at solder joints shall be hooked or looped around the
eyelet or terminal block post prior to soldering to ensure ¢incuegrity. Lap joint
soldering is not acceptable.

715.42.8.3Power Panel Design and ConstructionThe power panel shall integrated
into the main panel and be located on the lower right portion of the cabinet. The power
panel shall be wired to providlee necessary filtered power to the load switches, flasher(s),
and power bus assembly. The power components shall be equipped with a removable
plastic front cover for protection. The design will allow a technician to access the main and
auxiliary breakersvithout removing the protective front cover.

The power panel portion of the main panel shall include the following components:

a. A minimum of one (1) 4@mp main breaker for 16 position cabinets. This breaker
shall supply power to the controller, MMU, sgjs, cabinet power supply and
auxiliary panels. Breakers shall be at minimum, a thermal magnetic type, UL listed
for HACR service, with a minimum of 10,000 amp interrupting capacity.

b. A minimum of one (1) 1&amp auxiliary breaker. This breaker shall sugpyer
to the fan, light and GFI utility outlet.

c. An EDCO model SHR300-10 or exact approved equivalent surge arrester.

d. A 50 amp, 125 VAC radio interference line filter.

e. A normally-open, 56amp, Solid State Relay (SSR). Shall be Crydom Model
Number HA4875Hor approved equal.

f. A minimum of one (1) §osition neutral bus bar is capable of connecting three #12
wires per position.

g. A minimum of one (1) §osition ground bus bar capable of connecting three #12
wires per position.

h. A minimum of one (1) NEMA type-85R GFI utility outlet.

i. The cabinet shall have a ra@ut/swingout concealable shelf/platform that can be
used as platform for a laptop computer or other tools when the cabinet door is
opened.

715.42.8.4Power and SDLC Bus Panel: The Power and SDLC BUSaRel shall be
manufactured from 0.0900 . 1 2 5 6H32 afuMiBuln. It shall provide a central location
to supply filtered power for the controller, malfunction management unit, cabinet power
supply, and all auxiliary equipment. It shall include the SDLG &wnnecting cables wired
to a barrier type terminal block. As an alternate, SDLC Bus connections may be made via
an SDLC Hub Assembly. All cabinet equipment requiring filtered power to operate shall
be hardwired directly to the supplied barrier type teahblocks on the Power and SDLC
BUS Panel. All AC+ power sources shall be protected with a removable plastic cover
plate. The SDLC Hub Assembly shall accommodate a$ubminiature Female 15
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(DB15) connectors as required, and a minimum of five (5) Skcb@nections shall be
provided.

715.42.8.%Auxiliary Cabinet Equipment: The cabinet shall be provided with a
thermostatically controlled (adjustable betweerl65 degrees Fahrenheit) ventilation fan
in the top of the cabinet plenum. The fan plate dmallemovable with the use of simple
hand tools for serviceability. A minimum of one, maximum of two, exhaust fans shall be
provided. The fan shall be a ball bearing type fan and shall be capable of drawing a
minimum of 100 cubic feet of air per minute (@) The Fan/Thermostat assembly shall
be connected to the Power panel by means of a 4 positiompbadple or hardwired to an
appropriate circuit breaker.

A LED cabinet lighting system may be used to illuminate the internal structure of the
cabinet assmbly. The LED cabinet lighting shall be a Luxem Bright LED module Model
#772Wo0013 and approved power supply, or approved equivalent. This lighting system
shall be wired directly to a door active switch mounted near the top of the door.
Alternately, afluorescent lighting fixture shall be mounted on the inside top of the cabinet
near the front edge. The fixture shall be rated to accommodate at minimum a F15T8 lamp
operated from a normal power factor UL or ETL listed ballast. The lamp shall be wired on
the power panel or to a door activated switch mounted near the top of the door.

A re-sealable print pouch shall be mounted to the door of the cabinet. The pouch shall
be of sufficient size to accommodate one complete set of folded cabinet prints. Aminimu
of two sets of complete and accurate cabinet drawings shall be supplied with each cabinet.

715.42.8.6Vehicle Detection: A minimum of one Loop Detector rack shall be
provided in each cabinet.
a. Shall support up to 16 channels of loop detection (eglgdrt 2 channel detectors
or four 4 channel detectors), twecBannel preemption devices and one BIU.

All connections to the back of the detector racks to the detector cards shall be soldered
to a 44 terminal, double row, 3.962 mm (0.156 in.) contaatisgaCinch Jones card edge
connector 5814A-30M, or equivalent centered vertically for each detector module. All
designations shall correspond to the requirements of the20&2 specification. Card
Guides shall be provided on the top and bottom ofding iack for each connector position.
Each cabinet shall contain a detector interface panel per each detector rack for the purpose
of connecting field loops and vehicle detector amplifiers. The panels shall be manufactured
from 0. 090 or -HB2AumBwn ahdhrusebarierstypest@minal blocks.

One 16position interface panel shall be provided for ach@nnel rack cabinet. The
interface panel shall be secured to the left wall of the cabinet. Each interface panel shall
allow for the connectionf eight or sixteen independent field loops. A ground bus terminal
shall be provided between each loop pair terminal to provide a termination for the loop
leadin cable ground wire. Each interface panel shall provide a barrier style terminal block
to termnate the field wires for up to twoéhannel preemption devices.

Lightning protection device mounting holes shall be provided to accommodate the
potential usage of an EDCO LG lightning protection device. A cable consisting of 20
AWG twisted pair wies shall be wired directly from the interface panel to the detector
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rack. The twisted pair wires shall be color coded red and white wire. No connectors shall
be used to connect the interface panel to the detector rack.

All termination points shall be idéfied by a unique number and silk screened on the
panel. Each detector rack shall accommodate rack mountable preemption devices such as
EMTRAC or Opticom.

715.42.8.7Cabinet Test Switches and Police PanelA test switch panel shall be
mounted on thenside of the main door. The test switch panel shall provide as a minimum
the following

a. Signals On/Off Switch In the OFF position, power shall be removed from signal
heads in the intersection. The controller shall continue to operate. When in the OFF
postion, the MMU shall not conflict or require reset.

b. Auto/Flash Switch When in the flash position, power shall be maintained to the
controller and the intersection shall be placed in flash. The controller shall not be
stop timed when in flash. Wired acdorg to NEMATS22003 the MMU forces
the controller to initiate the stamp sequence when existing flash.

c. Stop Time Switch When applied, the controller shall be stop timed in the current
interval.

d. Control Equipment Power On/OffThis switch shall comol the controller, MMU,
and cabinet power supply AC power. The TS2 controller to be provided with the
cabinet assembly shall provide vehicular and pedestrian call inputs from its
keyboard while in the standard status display.

The police door switch pahshall contain the following:

a. Signals On/Off Switch In the OFF position, power shall be removed from signal
heads within the intersection. The controller shall continue to operate. When in the
OFF position, the MMU shall not conflict or require reset.

b. Auto/Flash Switchi When in the flash position, power shall be maintained to the
controller and the intersection shall be placed in flash. The controller shall be stop
timed when in flash. Wired according to NEMIFS2-1998 the MMU forces the
controller to nitiate the startip sequence when exiting flash.

c. Auto/Manual Switch Cabinet wiring shall include provisions for an Auto/Manual
switch and a momentary push button or hand cord. The Auto/Manual switch and
push button or hand cord shall not be provideéssiit is called for in the Customer
Specification.

All toggle type switches shall be heavy duty and rated 15 amps minimum.-Single
doublepole switches may be provided, as required. Any exposed terminals or switch
solder points shall be covered witmonflexible shield to prevent accidental contact. All
switch functions must be permanently and clearly labeled. All wire routed to the police
doorin-door and test switch push button panel shall be adequately protected against
damage from repetitivepening and closing of the main door.

715.42.8.8Auxiliary Devices:

715.42.8.8.4 oad Switches: Load switches shall be solid state and shall conform to
the requirements of Section 6.2 of the NEMA TS2 Standard. Signal load switches shall
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have a minimunrating of 10 amperes at 120 VAC for an incandescent lamp load. The
front of the load switch shall be provided with three indicators to show the input signal
from the controller to the load switch. Load switches shall be dedicated per phase. The use
of load switches for other partial phases is not acceptable. The full complement of load
switches shall be supplied with each cabinet to allow for maximum phase utilization for
which the cabinet is designed.

715.42.8.8.PFlashers: The flasher shall be sdlistate and shall conform to the
requirements of section 6.3 of the NEMA TS2 Standard. Flashing of field circuits for the
purpose of intersection flash shall be accomplished by a separate flasher. The flasher shall
be rated at 15 amperes, double polehvat nominal flash rate of 60 FPM. A full
complement of flasher shall be provided.

715.42.8.8.Flash Transfer Relays: All flash transfer relays shall meet the
requirements of Section 6.4 of the NEMA TS2 Standard. The coil of the flash transfer
relay nust be deenergized for flash operation. The full complement of relays shall be
supplied with each cabinet to allow for maximum phase utilization for which the cabinet
is designed.

715.42.8.8.Malfunction Management Units (MMU): Each cabinet assemidhall
be supplied with one MMU as defined by the requirements of Section 4 of the NEMA TS2
Standard.

Malfunction Management Units shall be a Type 16. The MMU shall be Model MMU
16 (EDI Model MMU-16) or approved equal.

715.42.8.8.8Bus Interface Units (BIU): All BIUs shall meet the requirements of
Section 8 of the NEMA TS2 Standard. A full complement of BIUs meeting Section 5.3.1.4
if the NEMA Publication No. TS2003 shall be supplied per cabinet. Bus Interface Units
shall be supplied with each cabine allow for maximum phase and function utilization
for which the cabinet is designed. A minimum of 3 BIUs shall be provided for each cabinet.
Each Bus Interface Unit shall include power on, transmit and valid data indieatibrs
indicators shall be EDs. A Type 1 Interface shall be defined as defined by Section 5.3,
the controller interface shall conform to the Standard Publication NOG20G2

715.42.8.8.8Cabinet Power Supply: The Cabinet power supply shall meet the
requirements of Section 530f the NEMA TS2 Standard. The Cabinet Power supply
shall provide LED indicators for the line frequency, 12 VDC, 12 VAC, and 24 VDC
outputs. The cabinet power supply shall provide (on the front panel) jack plugs for access
to the +24 VDC for test purpes. Cabinet power supply shall be provide with each cabinet
assembly per manufacturerods specificati ons
Assembly via a 1in Molex Robotic type connector Model# 5438270 or exact
equivalent.

715.42.8.9Testing: Each controller and cabinet assembly shall be tested as a complete

entity under signal load for a minimum of 48 hours. Each assembly shall be delivered with
a signed document detailing the cabinet final tests performed. The cabinet shall be
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assembled ahtested by the controller manufacturer or authorized local distributor to
ensure proper component integration and operation.

715.42.8.10Narranty: The controller and Malfunction Management Unit shall be
warranted by the manufacturer against mecharindl electrical defects for a period of
two years from date of shipment. The manufacturer's warranty shall be supplied in writing
with each cabinet and controller. Second party extended warranties are not acceptable. The
cabinet assembly and all other quonents shall be warranted for a period of one year from
date of shipment. Any defects shall be corrected by the manufacturer at no cost to the
owner.

715.42TRAFFIC SIGNAL MATERIALS AND EQUIPMENT:
715.42.11Junction Boxes:
715.42.11.2Type H-(Heavy Duty):

DELETE PARAGRAPH TWO OF SUBSECTION 715.42.11.2 AND REPLACE WITH
THE FOLLOWING PARAGRAPH.

Precast concrete junction boxes shall be fabricated in accordance with the requirements
of MP 604.02.40.

SECTION 716
EMBANKMENT AND SUBGRADE MATERIAL

DELETE SUBSECTION 16.1 AND REPLACE WIH THE FOLLOWING:

716.:GENERAL:
Material for embankment shall be: random materadk, hard shale, or borrow material.
Material for subgrade shall be granular material.

716.11-Random Material: Random material shall be considered as a mixture of any or
all of soil, granular material, or soft shale as described which are permitted by the Engineer to
be used in embankment. These are materials that can be incorporated it £160nam)
compacted layer.

716.1.1.1Soil: Soil material shall be considered as layers or deposits of disintegrated
rock, lying on or near the surface of the earth; which has resulted from natural processes,
such as weathering, decay or chemical aacirancombination of these processes. Material
shall be considered as soil when more than 25 percent by weight of the grains or particles
pass the No. 200 (75 em) sieve.

716.1.1.2Granular Material: Granular material shall be considered as natural or
synthetic mineral aggregate, such as broken or crushed rock, gravel, sand, or slag. Shale
or fly ash shall not be considered granular material. Granular material shall have not more
than 25percent by weight of grains or particles passing the 280. (75um) sieve
(determined by AASHTO L1 and AASHTO T27) and the plasticity index shall not be
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more than 6 (determined by AASHTQ9D). The plasticity index shall be determined
using a separate unwashed portion of the field sample. Granular material sbafitam
particles larger than 3 inches (75 mm), by visual inspection.

716.1.1.3Soft Shale: Soft shale shall be considered as any of the shales, weak
sandstone, weak limestone, claystones or siltstones that break down using the following
roller test Rock which break down under three complete coverages with a steel drum
roller, meeting the following requirement, shall be classified as soft shale to be placed as
specified in 207.7.3.2.1. Smooth drum rollers shall provide a minimum 1.5 tons per linea
foot of roller width and drum rollers with
etc.) shall provide the same minimum of 1.5 tons per linear foot of roller drum width. This
criteria applies to single and multiple drum rollers as well asatoby rollers with the
vibration set to maximum. This criteria shall be calculated for each roller and test
combination by dividing the operating weight of the roller in tons by the total measured
width of the drum in feet, or the total of all drums ifmaéhan one drum. This calculation
shall be provided to the Engineer in writing prior to the test. The contractor shall provide
the roller or rollers and any other necessary equipment for this test without additional
compensation.

716.1.2Rock: Rock i defined as sandstone, limestone, or concrete that cannot be
incorporated in a 6 inch (150 mm) compacted lift and shall be medium hard or harder.

716.1.3Hard Shale: Material that meets the description of shale in 716.1.1.3 except that
is does not bk down under the hardness test shall be considered as hard shale and placed as
specified in 207.7.3.2.2 when used as embankment material.

716.1.4Borrow Material: Borrow shall consist of approved material required for the
construction of embankmentsich other portions of the work and shall be subject to the
applicable provisions of 211.

716.2TEST METHODS:

DELETE THE CONTENTS OF THE SUBECTION AND REPLACEWITH THE
FOLLOWING:

PlasticLimit AASHTO T 90 or ASTM D424
Grain SizeAnalysis AASHTO T 88 0 ASTM D 422
Sieve analysis of fine armbarse AASHTO T27

aggregate

Amount of material finer than 200 sieve AASHTO T11
(0.075 mm) iraggregate

Specific Gravity ofSoils AASHTO T 100 or ASTMD854
Specific Gravity and Absorption of AASHTO T 85 or ASTM Cl127
CoarseéAggregate

OrganicContent AASHTO T 267
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Moisture and density of soil and materi MP 207.07.20
having less than 40 percent of particleg
by weight retained on the % inch (19
mm) sieve

Moisture and density of material having MP 700.00.24

40 percent or moref the particles by (See MP 717.04.21, Table B)
weight retained on the % inch (19 mm)
sieve and that are relatively uniform in
gradation and can be incorporated in &
12-inch (300 mm) lift or less, and
granular subgrade

Reclaimed asphalt parvent can be MP 700.00.24
incorporated in a-thch (150 mm) lift or | MP 717.04.21TableB)
less, in subgrade

Liquid Limit AASHTO T 89 or ASTM D423

716.3MOISTURE AND DENSITY REQUIREMENTS:
716.3.2Embankment and Subgrade Density:
716.3.2.3

DELETE THE CONTENTS OF SUBSETION 716.3.2.3AND REPLACE WITH THE
FOLLOWING:

Material,asoutlinedin MP 717.04.21Table B shallbeproofrolled with a pneumatic
tire roller having an effective weight of 50 tons (48§). Alternate proof rollers,
acceptable tthe Engineemnaybe used in lieu of a 5tbn (45.5 Mg) pneumatic tired roller
provided the weight per tire and tire pressure is maintained so that a minimum of 1315
pounds per inch (9.067 KN/mm) width of tire is maintained. The roller shall be operated
at a speed of not more than five miles per hour (8 km/hr.). The designated areas to be proof
rolled shall have two or more passes and the entire area shall be systematically covered
with the proof rolling. During the proof rolling and after the proof rgllie completed, the
area shall be checked for unstable apeasft spots disclosed by the operation of the proof
roller. These unstable areas or soft spots shall be corrected prior to placement of the
overlying lifts of material. The Contractor may prgpoan alternate approach for small
areas that are impractical to roll with the proafer.

ADD THE FOLLOWING SECTION:
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SECTION 720
SMOOTHNESS TESTING

720.2DESCRIPTION:

To measure and evaluate the ride quality of pavement surfaces in accorddndlewit
International Roughness Index (IRI), as well as the most recent forms of AASEFBBOAASHTO
M328, and AASHTO K57.

720.2EQUIPMENT:
720.2.1High-Speed or Low Speed Inertial Profiler: Provide a higkspeed or low speed
inertial profiler for measumg and evaluating the ride quality of pavement surfaces. The inertial
profiler shall be certified at a facility approved by the Materials Control, Soils and Testing
Division (MCS&T). Certification facilities should conduct the evaluation in accordaribetve

most recent edition of AASHTO-R6 #Standard Practice for Cert

Systemso. Al | i nertial profilers shall ©be

AASHTO M328 AStandard Speciof iCadtiibomg i fomr alnrde

be done in accordance with MP 720.10.0. The Contractor shall submit equipment certification
documentation after becoming certified or after recertification. Proof of equipment certification
shall be available uporquest.

720.2.2Inertial Profiler Operator Certification:  Certification through the Material
Control, Soils and Testing Division shall be required to operate an inertial profiler in the State of
West Virginia. The operator shall pass a written examiridtered by MCS&T. All operators
receiving a passing score on the written exam will be placed on the WVDOH Materials
Certification Directory that is found on the MCS&T webpage. Certification shall be for a period
of three years. Certified operatorsalsicontact MCS&T for certification renewal.

720.3RIDE QUALITY TESTING
720.3.2Quality Control (QC) Testing: QC testing on NHS routes is the responsibility of
the Contractor. QC testing shall be completed in accordance with MP 720.10.01 Section 8
later than fourteen (14) calendar days after all lanes are continuously open to traffic. Data
collection shall be done by a certified inertial profiler and certified inertial profiler operator (See
720.2.1 and 720.2.1,). Collected profile data shellshbmitted to the project engineer in
accordance with MP 720.10.01 Section 10within five (5) calendar days of testing.

720.3.2Quality Assurance (QA) Testing: QA testing is the responsibility of the Division.

The Engineer shalPlaveumemitt Te sit Brnigd qRee qauredst For

email, within five (5) calendar days after all lanes are continuously open to traffic. Within 14 (14)
calendar days from receiving the request, the Division will conduct QA testing. The Division will
| use a certified inertial profiler and certified operator for QA testing.

720.3.3Quality Assurance Verification (QAV) Testing: QAYV testing is the responsibility

of the Division. The Divisionbés profedtd e dat :
determine the I RI differences. Final project

profile data if the IRI differences are within the allowable limits outlined in Table 720.3.3.
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TABLE 720.3.3
QAV Testing Allowable IRI Differences

Contractoroés | R Maximum Allowable Differences
50.0 or Less 8. 5% of Contrac
50.1 to 150.0 6. 0% of Contrac
150.1 or Greater 7. 0% of Contrac

720.3.4Referee Testing: Referee testing is the respimigty of the Division. If the QAV
testing IRI differences does not meet the maximum allowable difference from Table 720.4.3, the
Division will perform referee testing using a certified inertial profiler and a certified inertial
profiler operatorinaccod ance wi th the most recent edition
for Certification of Inertial Profiling Syst:¢
in determining the final project price adjustments.

720.3.4.1Referee Data:lf the referee test data still does not meet the allowable IRI
differences MCS&T can recommend the Contractor recertify their inertial profiler and inertial
profiler operator that was used on the project.

720.3.5Testing After Repairs: Should repairs beeeded to the surface from the defects in
the pavement prior to project closeout, QA and QAV testing shall be conducted after all repairs
are made. This will be the final tested value for the lot.

720.4RIDE QUALITY ANALYSIS :
720.4.2Data Location: The average IRl number used in ride quality analysis shall be the
mean roughness index (MRI) which is the average IRI of both the left and right wheel path.
Analysis shall be done in accordance with MP 720.10.01 Section 9.

720.4.20mitted Sections: Bridge Structures and any sections tested which are not included
in the pavement project shall be removed from the Smoothness Analysis. These removed bridges
and sections shall also include a Léadnd LeaeOut distance to be removed from the Ride
Quality Analysis. The Leath distance shall be two hundred (200) feet and the-Cradlistance
shall be two hundred (200) feet.

720.4.3Sampling Lots: The pavement shall be divided into sampling lots often¢éh (0.1)
lane mile each. Each Lot shall haveraoothness measurement, expressed in inches per mile
(in./mi.).

720.4.3.1Special Cases for Sampling Lots Less Than O+leenth (0.1) Lane Mile: In
some cases, sampling, lots of one tenth (0.1) lane mile will not be attainable. These cases
include areasta t he end of the project as well as ¢
bridges. If these areas are less thanfiwedredths (0.05) of a lane mile that will be eliminated
from Smoothness analysis. If these areas are more thamuingzedths (@5 mile) lane mile
these areas will be included in analysis and pay adjustments will be prorated to the nearest
one hundredth (0.01) mile. This shall apply to all projects governed by Section 720.

720.4.4Rounding: IRl numbers shall be rounded to tiarest whole number. Rounding of
|l Rl shall be done in accordance with MP 109.
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720.5NATIONAL HIGHWAY SYSTEM (NHS) PAVEMENT PROJECT:

Pavement projects located on any NHS route and greater than 0.2 miles of continuous new
pawement shall be tested with a higbeed or low speed inertial profiler certified in accordance with
Section 720.2.

720.5.2Determining National Highway System Routes The AWest Virgini
by Countyodo Section of t hemtoryRiasistics doeumennshould\ben u a |
used when determining if a route is on the National Highway System. This document can be

found online at:
http://www.transportation.wv.gov/highways/programplanning/gti/Highway Data Services/Pages
/DataResources.aspx

720.5.2Schedule 1 NHS Pavement ProjectsNHS pavement projects with a pavement
thickness of four (4) inches or greater shaltlesified as Schedule 1 NHS Pavement Projects.
The final price adjustments for Schedule 1 NHS Pavement Projects shall be determined using the
calculations shown in Table 720.5.2.

TABLE 720.5.2
Schedule 1 NHS Pavement Projects

IRI for each 0.1-mile secton (in/mi) Price Adjustment ($)
30.0 or Less +600
30.1 to 60.0 -20(IR1) + 1,200
60.1 to 65.0 0
65.1 to 95.0 -20(IR1) + 1,300
95.1 or Greater Corrective Action Required

720.5.2.1Corrective Action for Schedule 1 NHS Pavement Projects:Corrective
action shall be required for Schedule 1 NHS Pavement Projects having an IRI greater than
95.1 in/mi. Corrective action shall be performed using diamond grinding, micro milling,
or other work methods approved by the Engineer.

720.5.3Schedule 2 NHS Pagment Projects: NHS pavement projects with a pavement
thickness three (3) inches or greater and less than four (4) inches shall be classified as Schedule 2
NHS Pavement Projects. The final price adjustments for Schedule 2 NHS Pavement Projects
shall be @termined using the calculations shown in Table 720.5.3.

TABLE 720.5.3
Schedule 2 NHS Pavement Projects

IRI for each 0.1-mile section (in/mi) Price Adjustment ($)
46.0 or Less +600
46.110 76.0 -20(IRI) + 1,520
76.1t0 80.0 0
80.1t0 120.0 1,200- 1XIRI)
120.1 or Greater -600
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720.5.4Schedule 3 NHS Pavement ProjectsNHS pavement projects with a pavement
thickness less than three (3) inches and more than one (1) inch shall be classified as Schedule 3
NHS Pavement Projects. The final price atipents for Schedule 3 NHS Pavement Projects
shall be determined using the calculations shown in Table 720.5.3.

TABLE 720.5.4
Schedule 3 NHS Pavement Projects

IRI for each 0.1-mile section (in/mi) Price Adjustment ($)
46.0 or Less +300
46.1 to 76.0 -10(IRI) + 760
76.1 or Greater 0

720.6NON-NATIONAL HIGHWAY SYSTEM PAVEMENT PROJECTS:

Pavement projects located on any MMIAS routes shall be tested with equipment outlined in
720.2.1, 720.2.2 and 720.3 if the project meets all five of the followingreagents:

1. Resurfacing is the primary project type

2. Greater than 0.2 miles of continuous pavement,

3. Edge lines and center line on the new pavement in accordance with Section 663.

4. Thickness of one inch (1) or more of new pavement (including scratch if used)

720.6.2Ride Quality Analysis Before Project: Non-NHS pavement projects shall be tested
before the pavement project begins.

7206.1.1Data Source Collection Before Beginning Project: The data collection
before project begins may be collected frame of the following sources: (a) The
Divisionds highspeed or | ow speed inertial
was collected with a certified inertial profiler and certified inertial profiler operator, (c)
The Divisionds data base.

720.6.2Data Source Collection After Project Completion: The data source collection after
project compl etion shal |-spbeeortow $peed indrtial grofiery t h e
as referenced in 720.3.2. On AYKHIS routes Quality Control Testing ioptional for the
contractor.

720.6.3Final Price Adjustments: Final price adjustment incentives shall be calculated
using percent improvement. @ndile sections of after project completion data with an IRl of 170
in/mi or greater will be ineligild for final price adjustment and if the average percent
improvement for the entire project is less than fifty percent (50%) the project will not be eligible
for price adjustments. If the average percent improvement is more than fifty percent the &nal pric
adjustments for nehIHS pavement projects shall be determined using the calculations shown in
Table 720.6.5.
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TABLE 720.6.3
Non-NHS Pavement Projects

Percent Improvement Price Adjustment Incentive
(%) (% per 0.Xmile Section)
50.1 or Greater 18 (Perent Improvement) 700
50.0 or Less 0

Where:
0 AOAATEDT 0b AT o270 f\ﬁ'g ;E?%EA"’S‘ §p T

720.7PROJECT THAT DO NOT FALL UNDER PREVIOUS CHARACTERIZATIONS:

At the discretion of the Engineer pavement projects not falling into any of the other
classifications shall be measurediavaluated for ride quality analysis under the direction of the
Engineer. If recommended by the Engineer this shall be done by the Contractor witboa 10
straightedge. There will not be any pay adjustments based on Smoothness for these projects.
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